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i Virtually unlimited capacity, 
32 layer definitions, 


16 routing layers, 


Assignable Power and Ground layers, 


Copper pour for Copper zones. 


All object, on line editing. (Point and 


edit. ) (Apply edit uniquely, locally, or 
globally, ) 


Compound pad stacks With full rotation, 


Ability to import sections of existing 
boards for new design. 


iy Automatic footprint generators, 


Delete and undelet 
data base. 


Over 1,000 footp 
footprints, ) 


€ for all objects in the 


rints. (All SMT Manual 


Ability ? create multipackage interconnected 
module 


Full i... Capability, 


All angle on or off 


grid manual routing 
with visual copper 


spacing. 
Arcs and circles for (races and Outlines. 


Move, drag and place with 0.01 degree rotation 
resolution, 


Full support for release to manufacturing, 


High quality autorouter, 16 layers 
simultaneous] ly. 
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Why build your own | | So before you spend valu- 
when monolithic power _ . .. _ able time considering the 
opampsfrom Apex | oe _ maze of discretes on the 

Microtechnology pro- __ rie . _ market, look at Apex. 
vide high performance, _ i _ Call now for product 
require minimal board _ ! 2 _ information on the PA21, 
space and offerthe —_ ; aa _ PA25, PA26, PA4I and 
industry ’s mostcost —_ 7 | | - PAAQ. Call toll-free 
effective power op amp | if wee) a _ 1-800-862-1028. 


solutions. 


Split Supplies: +2.5V - +20V 
@ l= 3Ax2.  . | Le Da 4 
@ V.y = Ground to (Vsg-2) 7 bi 7 Aa te. ig Vy | @ Slew Rate 40V/s _ 
@Vsar=2V@2.5A == es a 0 _@ PA41 in TO-3, PA42 in SIP 
@ PA21/25 in TO-3, PA26 in SIP [*: NOI = a @ PA4IM hi 
@PA2IMinhi-rel grade [i | i ri i. 
@ Priced $3.45in 10K 


@ Brush type DC motor drive @ va sh UNL i @ Piezo transducer control 
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@ Audio 
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@ Automotive controls _ 


@ Vacuum tube interface 
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Defy Logic 


Introducing the newest MACH PLDs, with 5,000-gate 
densities and absolutely predictable 15ns delays. 


Brace yourself. This is going to have a big impact 
on your next design. We call it the MACH435 PLD. 


At 5,000-gates, it’s the densest member of the MACH 
family to date. And with 15ns delays every time, you 


get FPGA density without all the timing uncertainties. 


The MACH family is the epitome of predicta- 
bility. You get worst-case delays of 15ns, in an equally 
predictable architecture. Because MACH parts are 


genuine PAL’ devices — just like the ones you 
already use — you'll save startup costs and time 
using the design tools you already know. 

Plus the MACH435 PLD has a host of new fea- 
tures for added predictability, and flexibility. For 
example, multiple switch matrixes provide global 
connectivity between macrocells, allowing com- 
munication between cells at the same fixed speed. 


For more information write “MACH” on your letterhead and mail to, in Europe: AMD Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom; in Asia: Advanced Micro Devices Far East Ltd., Rm. 1201-2 
Harcourt House, 39 Gloucester Road, Hong Kong; in Japan: AMD Japan Ltd., Shinjuku Kokusai Bldg., 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan. 





You can even configure macrocells as synchronous __ basis, look up the new MACH family of high-densi 
or asynchronous with our new multi-clocking feature. PLDs. For more information, call AMD today. 


The MACH435 PLD is available now in 15ns 


and 20ns versions ey pe 
“ Pack 17P. 


Ask for 


Model PLD Ma Max. § /O 
er Gates Cells Delay seal Pins aS well as a 25ns 


MACH435 5000 1298 15ns 50MHz 84 (Uarter DOWer 

MACH 930 3600 128 15ns 50MHz 84 version. So when 

MACH 130 1800 64 15ns_  SOMHz 84 your n ext d esi on 

MACH 220 2400 % 15ns  SOMHz 68 ; hy 

MACH 120 1200 48 15ns_ = SOMHz ~—Ss68 requires da Neavy~ e e 

MACH210 1800 64 10ns  80MHz = 44 weight PLD that Ad Vv anced Micro Devices 
MACH 215 1500 64 12n 66.7MHz 44 does the imposs- 901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1993 Advanced Micro Devices, Inc. 


, MACH is a trademark and PAL is a registered trademark of Advanced Micro Devices. All other brand 
saad iti os Laks cscadlade 2 ible Ona regular or product names are trademarks or registered trademarks of their respective holders. 


International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; Manchester area (0925) 830 380; Milano (02) 353 32 41; Miinchen (089) 45053-0; Osaka (06) 
243 32 50; Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 
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ee APPLIED TECHNOLOGY DOMINATES WESCON/98 .. . 53 


Wescon program airs challenges and solutions for exploiting emerging 
technologies. 


RECENT ADVANCES STRETCH BIPOLAR/BICMOS PROCESSES . . . 73 
1998 Bipolar/ BiCMOS Circuits and Technology Meeting introduces advanced 
analog/digital processes and ICs. 


COVER F')DI RIDES TWISTED PAIR TO THE DESKTOP... 89 


FEATURE Ty +e¢-level coding and adaptive equalization nets 100-Mbit/s transceiver data 
rate over existing telephone lines. 


OP MASS STORAGE LOOKS FOR NEW SOLUTIONS ... 98 
RIES 4 combination of forces that include changing storage architectures and the 
increased use of multimedia will foster more innovation. 


PRODUCT LOGIC SCOPE SIMPLIFIES DIGITAL CIRCUIT DEBUG... 131 


INNOVATIONS logic analyzer and high-performance DSO combined in one instrument 
makes life easier for digital designers. 


DSP BOARD COMBINES MULTIPLE PERIPHERALS .. . 135 


Half-sized pe board integrates a phone, voice-mail system, sound board, and 
data and fax modems using the Mwave DSP chip. 
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standard 
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e Coalition to aid IC-stacking 
technology 

e Data-compression macro suits 
high-speed buses 

e API eases porting to Motif 
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e Color-printer consortium formed 


e Fibre Channel gets official 
organization 


e Next-generation games to use 
64-bit muscle 

e Mixed-signal circuit simplifies 
pen input 
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e Leaky fiber with optical taps devel- 
oped for very wideband cellular 
wide-area network 

e Current-input architecture leads to 
improved IC ADC 

e Enhanced magnetoresistive R/W 
head promises 50X boost in disk 
storage 


e Simple ' microcontroller-based 
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sette viewing 
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Memory unit for installation in a computer 

Model 3C1-384 is a Memory Unit designed as a complete package ready for 
installation in a computer. Composed ofa solid acoustic delay line and associated 
circuitry, the unit is specially fitted for airborne use and is insensitive to shock. 

The design includes the entire memory circuit in one plug-in type chassis. 
Groups of these units can be used in a computer for sufficient memory, and a 
complete memory circuit can easily be removed for servicing and a spare unit 
plugged in to keep the computer operating. The unit stores 384 bits at a pulse 
repetition rate of 1Mc, and a self-contained heating element and thermal control 
give temperature stability to the quartz line. Inherent accuracy of delay control 
greatly exceeds design requirements. 

All germanium diodes are grouped in a single plug-in type sub-unit, and all 
five tubes are 6AN5’s operated 80% below the manufacturers’ design center. The 
input voltage requirement into the write-erase gate is 10v. Further specifica- 
tions include a reshaped output signal level 15v into a 100 ohm impedance load; 
a carrier frequency of 20Mc; and a temperature coefficient for the quartz delay 
line—1238 parts per million per degree C. Computer Control Co., Dept. ED, 106 
Concord Ave., Belmont 78, Mass.. (Electronic Design, September 1953, p. 27.) 

Acoustic delay lines were basically serial memories in which the quartz 
medium propagated the pulses as acoustic, or mechanical, disturbances. Hx- 
ternal counting circuits kept track of the serial “addresses” of the individual 
pulses and gated them to a register when they arrived at the delay-line output. 
This memory, which held only 384 bits, is another example of a well-engineered 
system that was rendered obsolete by better technologies.—EKd. 


Silicon alloy junction diode 

A new silicon alloy junction diode (developed by Bell Telephone Laborato- 
ries) compared with a miniature vacuum diode at the right. The unit has a 
reverse current rating of 5uyamp at 10v. Its reverse resistance of 2,000,000 
megohms compares with 10 megohms at 10v for some germanium diodes. 
Applications include switching and in 
memory circuits of a transistor-operated ev 
digital computer where its high back re- , 
sistance is especially useful. (Electronic 
Design, September 1953, p. 6.) 

In late 1958, silicon was just beginning 
to displace germanium as the primary 
material for semiconductor devices. Bell 
Labs, as well as Texas Instruments, were 
major contributors to such technology. 
(Of course, today, instead of 5unamp, 
we'd call the current 5 picoamps, just as 
we use picofarads rather than micromi- 
crofarads, or “micromikes,” as they were 
often called in the early 50s.)—Ed. 













































































































































































Ultra-miniature transformer for transistor audio applications 

An ultra-miniature transistor transformer has been added to the company’s 
line. Designed primarily for transistor audio applications, the device also can 
be used wherever low power is involved. Weighing less than 1/10 oz., the unit 
measures 1/4" x 3/8" x 3/8" and is about the same size as the transistor it is 
designed to power. Useful below 1mw level, it is constructed of extremely fine 
wire and wound on molded nylon bobbins, with special nickel alloy steel 
laminations. Standard Transformer Corp., Dept. ED, 3580 Elston Ave., Chicago 
18, Ill. (Electronic Design, September 1958, p. 35.) 

These types of transformers are unusual in that they have changed little over 
the past four decades. Today’s miniature transformers may be made with 
surface-mounted terminals, but otherwise they are basically the same as they 
were 40—or more—years ago.—Kd. 





‘Do you really want to make Vice President, Fenton? 
Get rid of this excess inventory...pronto.”’ 


~ CALL EAL IF YOUR CORPORATION HAS 
MATERIAL AVAILABLE FOR DONATION. 


EAL - Will take your donated material and use it to 
generate scholarships for needy, deserving 
students. 


EAL - Donations could mean an above cost tax 
deduction - IRS Reg.170(E)(3) 


EAL - Scholarships are given in the donating 
corporation’s name. 


EAL - Leverages your gift to help participating colleges. 


For More Details 
, Call 708-690-0010 


© Peter Roskam 
» Educational Assistance Ltd. s Executive Director 
P.O. Box 3021 e GLEN ELLYN, ILLINOIS 60138 
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What do you get with Siliconix’ 
new 60-V, 8-mQ MOSFET? 
















With maximum performance in the 
junction temp- harshest of environ- 
erature of 175°C, ments. This is a robust 
this n-channel 60-V solution, not a 
enhancement-mode feeble 50-V product, 
TO-220 MOSFET cools assuring you of contin- 
down motor control. uous operation, load 

; dump...after load dump 
. i aera seta ae ...after load dump. 
improving reliability 
and reducing part count. And has been funded Unparalleled part count reduction. 
in part by Daimler-Benz as an ideal motor control — Produced with Siliconix’ new ultra-high density 
solution for HVAC, memory seat systems, and technology, this device eliminates the need for 
electric power steering. It can also be used in heatsinks and makes paralleling MOSFETs 
uninterruptible power supplies for computers. obsolete — use it to replace three industry- 
Lower on-resistance for higher reliability. standard TO-220s and shrink your system /, /; 

| ia size and cost. / // 
SUP60N06-08 TYPICAL ON-RESISTANCE ane Tnee ; | 
~-- SUP60N06-08, Create cooler car electronics. 





0.016 


with its guaranteed Contact your local Siliconix/TEMIC sales office. Or call 
8-mO maximum our toll-free hot line now! 1-800-554-5565, ext. 591. 
on-resistance and Ask for your SUP60N06-08 Design Kit, including 
175°C maximum SPICE model and free sample. 

Junction tempera- 

ture, will reduce ae = 

2 40 60 680 100 120 ++ power dissipation SHlhconix 
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The future has to 


start somewhere. 


We predict it will start in very close proximity to Motorola's PowerPC” Microprocessors. 

Here’ why. Personal computers are on the verge of becoming infinitely more useful, more 
usable, more communicative and more mobile than they are today. A number of advanced 
technologies—real-time video, wireless networks, voice and handwriting recognition and 
object-oriented programming, among many others—are ripening, converging and becoming 
affordable all at once. 

The one thing all those technologies need is extraordinary processing power. Processing 
power that only PowerPC Microprocessors can deliver. 

-Inits various forms, the PowerPC microprocessor will provide the right combinations of 


ee POWERED BY 
MOTOROLA 


©1993 Motorola, Inc. Motorola and @) are registered trademarks of Motorola, Inc. PowerPC, PowerPC 601, PowerPC 603, PowerPC 604, PowerPC 620 and the PowerPC logo are trademarks of IBM Corporation. All rights reserved. 





~ Motorola's family of PowerPC 
microprocessors will serve 
computing needs from 


hand-held computers to 





siete ntiters! The PowerPC 
601" Microprocessor, 60-80 

—SPECmarks, is designed for 
high performance, low-cost 


personal computers. The 





PowerPC 603™ Microprocessor 
is a low-wattage microprocessor 
perfect for battery-powered 
hand-held and other mobile 
computers. The PowerPC 604" 


Microprocessor 1s a high- 





performance microprocessor for 





high-end PCs workstations and 
servers. The ultra-high 

performance PowerPC 620" 
Microprocessor, 200-400 
SPECmarks, is right for 


high-end workstations, 





servers and supercomputers. 





high performance, small size, low power consumption and low price that make it the only 
real choice for an incredible variety of applications. From massively parallel central servers, 
desktop computers and pocket-sized digital notepads to voice/data communications systems 


and automotive control units. 
To take a closer look at the future of computing, call your local Motorola sales office or in 


Europe call (44) 3552 40446. We'll be happy to provide you with more information, including 
our free PowerPC Information Pack. 
The future of computing is going to be very different. That difference will be powered by 


PowerPC Microprocessors from Motorola. 


PowerPC Microprocessors. Changing the course of computing For the better. 


(MA) MOTOROLA 
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How to beat the squeeze - 
in today’s tight design environments. 





High-density design is a world unto itself 
—a world with tight corners, low ceilings, 
and shrinking floors. Living there on 
today’s budgets and schedules can be a lot 
easier with help from the experts. In 
interconnects, that’s us. 


Because every design is unique, we’ 


show you all the options We can guide AMP fine-pitch solutions are available for designs requiring sub-0.050", sub-2mm centers. Metristak board-to 
board stacking connectors on Imm centers; LGA, MCR, and PQFP sockets; FPC connectors on Imm and 0.5mm 


‘ite through the good and bad of each — centers; AMPLIFLEX elastomeric package- and board-to-board connectors for pitches as fine as 0.025”. 
with an eye on system performance 
manufacturability, and cost. interconnects. With systems that range nector's offer redundant contact on board 


We'll show you all the choices you have, from the conventional (0.050” and 2mm pads 0.015” wide, on 0,025” centers, with 
too, in socketing, I/O, and board-to-board centers) to the sublime (our “finest” con- non-critical alignment). We'll make sure the 


AMP and AMPLIFLEX are trademarks 








system you work with can meet tight elec- 
trical characteristics as well as tight space 
limitations. 

And we'll show you how the system you 
choose will fit successfully into production. 
With the packaging you need. The tooling 
and feeder modules you need. And the 
support you need in training and mainte- 
nance, 

Need more help? We supply full techni- 
cal information, catalog sheets, and 2D and 
dD models of many product lines to shorten 
your design cycle. And we can provide 
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a nespeirtird? 


design services, build your sub- 
ystems, or even fabricate all 
of your product for you. 
For more information, call 
the AMP Information Center 
near you. 
Scandinavia: 
Sweden 46-8-580-833-00 
(fax 46-8-580-194-70) 
Central Europe: 
Holland 31-73-20-0911 (fax 31-73-21-2365) France 33-1-34-43-2720 (fax 33-1-30-30-4550) 
Germany 49-6103-7090 (fax 49-6103-709223) Italy 39-11-7173-1 (fax 39-11-403-1116) 
Great Britain 44-1-954-2356 (fax 44-1-954-6234) Spain 34-3-200-8466 (fax 34-3-201-7879) 


THIS IS AMP TODAY. AAliNi — 
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LCD Proto Kit 


Everything you need to 
start your LCD application 
.... create complex screens 
in just a few hours! 

















































240 x 64 Kit provides 
pixel serial inter- 
Supertwist | face to IBM 
LCD PC for quick 
mounts prototyping. 
directly Board also 
onto supports 
CYBOOS . displays up 
proto- to 240 x 128 
typin pixels. 


board. 









Interface to 
6 soft keys or 
4x 4 key matrix. 


Dial 0-25k 
ohms for LCD 
contrast. 

































The 
CY325 
LCD 
Windows 
Controller 
provides 
parallel or 
serial high- 
level control 
of Instrument- 
size LCDs. Up 
to 256 built-in 
windows support 
window-relative 
text, bargraphs, 
waveforms, and 
plots. Text and 
graphics are main- 
tained in separate 
planes, facilitating 
special effects. 
Complete User 
Manual included. 



















serial jack for 








RxD, TxD, 

CTS, and 5 Pin Alternate Add your own 8051 
GND, plus Power Power CPU for stand 
2 spares. DIN. Connector. alone operation. 


Kit also includes: 


Power supply provides +5v and Gnd for 
board, -12v for LCD, 
and + 12v spare. 










Sample routines in 
8051 Assembler 
and QuickBasic. 


LCD Paint™ for 
creating your own 
raphics 
images. 

















4-wire ' 
RJ11 style % 
cable with 
DB25F 

connector 
for your IBM PC. 













- Ki D ti 
$495 - Kit oe 
into 8751 for 


Popular LCD Starter Kit. 









scene immediate 
(MO) TSA ISA | [AME 4 gratification. 
SRR: EREinnossese (cS 


($595 pre-assembled & tested) 


*The CY325 CMOS 40-pin DIP and 44-pin 
PLCC LCD Controller IC are available 
from stock @ $75/singles, $20/1000s . 


CyberneticMicroSystems 


fe Box 3000 e San Gregorio CA 94074 
Tel: 415-726-3000 @ Fax: 415-726-3003 
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RECYCLING PayS—EXcePT For ACRONYMS 


veryone has pet peeves. One of mine, which seems to be growing in 
intensity, is an acronym that uses new words for an old letter combi- 
nation. It seems that many established letter combinations are being 
recycled to denote new things. For example, it wasn’t so long ago that 
“ATM” was coined to represent “automatic teller machine.” We frequently en- 
countered the term both in our professional lives, discussing distributed 
computing systems, and in our personal lives, as a source of ready cash, day or 
night. But now it means “asynchronous transmission mode” in communications 
parlance. 

These new meanings just don’t seem fair, because once an acronym becomes 
familiar, it evokes a mental response in which we supply the words that the 
acronym represents, just as you can’t stop yourself from supplying the words 
of a song whenever you hear the melody. Now, when you hear some of these 
new/old acronyms, you have to stop and remind yourself that you're dealing 
with a new acronym. 

When someone refers to ATM in the communications realm, I can’t help but 
think of that friendly cash machine. One would presume that whoever comes up 
with these things would have the sense to at least pick a new combination of 
letters. Rather than aid communications, such recycling throws up new 
stumbling blocks to understanding. 

Another dual-meaning acronym is “EMF,” which always meant electromo- 
tive force to me, as in a battery or the back-voltage generated by a motor’s 
rotating member. Now the term hasbeen wrenched away from strictly technical 
literature and given to the public to describe the ongoing controversy sur- 
rounding the effects on humans of power-frequency electromagnetic fields. 
(Side note: The July 8 issue Editorial, which called for more study on these 
nouveau EMFs, drewalarge reader response. Many of the letters are published 
in this issue’s Readers’ Comments section, p. 190). 

Apparently the only acronyms immune to reuse are those under legal pro- 
tection. Otherwise, for example, “intercontinental ballistic missile” wouldn't 
have picked up a “C.” 

The editors of Electronic Design have assembled a long, long list ofacronyms 
collected over the past few years. As soon as one of us can go off-line for a while 
and get the list in shape, we will print it and then ask readers if they have any 
other entries to add. Of course, the list will be obsolete the day it’s published 
because those at the alphabet-soup factory, wherever it’s located, keep stirring 
up new ones—or worse yet, old ones 
with new meanings. 


Pon, xforgonk 


Editor-in-Chief 
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SPDT switches with built-in driver 


ABSORPTIVE or REFLECTIVE dc to 5GHz 


Truly incredible...superfast 3nsec GaAs SPDT reflective or absorptive SPECIFICATIONS — absorptive SPDT Reflective SPDT 
switches with built-in driver, available in pc plug-in or SMA connector models, (typ) YSWA-2-50DR YSW-2-50DR 
from only $14.95. So why bother designing and building a ariver interface to ZYSWA-2-50DR ZYSW-2-50DR 
further complicate your subsystem and take added space | Meet you can Frequency dc- 500- 2000- dce- 500- 2000- 
specify Mini-Circuits’ latest innovative integrated componen : (MHz) 500 2000 5000 500 2000 5000 
Check the outstanding performance of these “ Ins. Loss (dB) 
units... high isolation, excellent return loss (even in the — , Isolation (dB) 
“off” state for absorptive models) and 3-sigma 7 | 1dB Comp. (dBm) 
guaranteed unit-to-unit repeatability for insertion loss. alma RF Input (max dBm) . 
These rugged devices operate over a -55° to | a 
+100°C span. Plug-in models are housed in a tiny we ge (mV.p/p) 
plastic case and are available in tape-and-reel format =" Sw. Spd. (nsec) 3 3 3 3 3 3 
(1500 units max, 24mm). All models are available for | Price, $ YSWA-2-50DR (pin) 23.95 | YSW-2-50DR (pin) $14.95 
immediate delivery with a one-year guarantee. finding new ways (1-9 qty) ZYSWA-2-50DR (SMA) 69.95 | ZYSW-2-50DR (SMA) 59.95 
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= Mi a n j = Ci 4 rc U its WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers/NORTH AMERICA 800-654-7949 © 417-335-5935 Fax 417- 335-5945 EUROPE 44-252-835094 Fax 44-252-837010 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK 








Who made the great monoliths on Easter Island? 
Nobody knows. 





1SO9001 m@ SEMICONDUCTOR BUSINESS 

Certified SALES & MARKETING DIV.: JOONG-ANG DAILY NEWS BLDG., 7, SOONWHA-DONG, CHUNG-KU, SEOUL, KOREA] TEL: 751-6114 FAX: 751-6061 

SAMSUNG SEMICONDUCTOR INC. (USA, SANJOSE): TEL: (408) 954-7000 FAX: (408) 954-7873| HONGKONG BRANCH: TEL: 3626900 FAX: 8661343 

TAIWAN BRANCH (TAIPEI): TEL: (2) 757-7292 FAX: (2) 757-7311 SAMSUNG ELECTRONICS JAPAN CO., LTD. (TOKYO): TEL: (03) 5641-9850 

FAX: (03) 5641-9851 SAMSUNG SEMICONDUCTOR EUROPE GMBH (FRANKFURT): TEL: 0049-6196-90090 FAX: 0049-6196-900989 
SINGAPORE PTE LTD.: TEL: 535-2808 FAX: 227-2792 

Certificate No FM24651 








Who makes the fastest 1M Fast SRAM in the world? 


SAMSUNG 


It's been a major effort. But in a brief span of time, We'll follow the 10ns part with an even greater 
Samsung has made quite an ascent. accomplishment — the world's first 1-meg at 8ns. 
In the significant SRAM area, Samsung is now among At Samsung, we're proud to be part of these 

the leaders. _ advancements. And proud to extend the leadership 


And the first company worldwide to equal the top we earned with the world’s first 16-meg DRAM. 
BiCMOS speed standard. Which gives you, for the What we've done in SRAMs has been widely 


first time, an alternate source for l-meg SRAMs at noticed, and we've become a supplier of choice to 
a blazing 10ns. many of the major systems companies. Now, you 
As a reliable, high-volume supplier, we're going to can choose Samsung as your partner. 


do a lot for your ability to design new products. 


FAST SRAM FAMILY Low Power SRAM FAMILY 


| om [iy | me ay ae 
NOW 


KM644002 | 1M x4 | 15/20/26 | SOu(R) | ‘93,20 55/70/85/100 | DIP/SOP/ 
KMes4002 | 512Kx8 | 15/20/25 | SOUR) TSOP 
KM6164002 | 256Kx16 20/25 SOU(R) DIP/SOP/ 


KM64V4002 | 1M x4 20/25 SOJ(R) '93,2Q 3.3V TSOP 
KM68V4002 | 512Kx8 20/25 SOJ(R) 93,20 3.3V 
KM616V4002} 256K x 16 25 SOJ(R) '93,3Q 3.3V 




















KM684000 512K x 8 


























KM684000-V | 512Kx8 | 75/85/100 NOW 3.3V 































SOP/TSOP 


DIP/SOP/ 
TSOP 


80/100 
70/85/100 


512K x 8 
128K x 8 


KM658512 
KM681000 

























































KM64B1003 | 256Kx4 SOu(R) BiCMOS 
KM68B1002 | 128Kx8 SOu(R) BiCMOS KM658128 =|: 128Kx8 80/100 DIP/SOP NOW Pseudo 
KM641003 | 256Kx4 SOu(R) 


KM681002 | 128Kx8 SOU(R) 
















KM6161002 | 64Kx 16 SOu(R) TECHNOLOGY 
KM64V1003 | 256K x 4 15 SOu(R) THAT WORKS 
KM68V1002 | 128Kx8 15 SOu(R) FOR LIFE 


KM616V1002| 64Kx 16 1 SOU(R) 


5 
KM741006 | 256Kx4 10/12.5 SOJ(R) 


(R): Revolutionary Pin Configuration 
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LEADERSHIP IN 
THERMISTOR 
TECHNOLOGY 


Wcy stone 


MINIATURE 
SENSORS 


+1°C accuracy 


AN 


¢ Rugged design, epoxy insulated 
body and Teflon insulated leads 


° Dissipation constant of 1.4 mW/°C 

¢ Time constant of 15 seconds 

° Operating range from — 50° to 
+150°C 

¢ Temperature accuracy of +1°C @ 
25°C 

¢ Just over one inch long overall 


Temp. Coef. 
R. @ 25°C %/°C @ 25°C 
—3.83 


2K 












Other resistance values available. 
Send for more information. 






stone 


CARBON COMPANY 


Thermistor Division ¢ St. Marys, PA 15857 
Phone 814-781-1591 © Fax 814-781-7648 


Keystone Thermistors are distributed by 


Allied Electronics 1-800-433-5700 
Newark Electronics 1-800-367-3573 
Digi-Key Corporation 1-800-344-4539 
Dexter Corporation 1-800-345-4082 
Summit Distributors 1-800-678-6648 
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TECHNOLOGY BRIEFING 


DATABOOKS GO ELECTRONIC 


o matter how sharp today’s designers may be, they’re having diffi- 
culty coping with an information explosion. Utter frustration can set 
in because, while searching through shelves of manufacturer's dat- 
abooks to find the right device for a specific task, designers often 
run into inaccurate and outdated component information. Furthermore, when 
they must coordinate with other groups within the organization, which means 
sharing component data that can change, the process drags on further. 

The complexity of modern system design has forced most designers to rely 
on computers for their work, thus data in an electronic format is much more 
logical than a fistful of papers. Rather than go through the arduous job of 
feeding the device’s specifications to the design tools, several independent 
technical-information services are emerging to help designers conquer the 
problem with component data directly in electronic form, which in some cases 
will be compatible with commonly used EDA tools. 

The electronic approach to disseminating component 
data accomplishes several goals. By exploiting network 
connectivity, it can reach many designers to ensure 
they’re armed with the proper information. Moreover, 
because it eliminates the time lag imposed by manufac- | 
turers having to publish data in a catalog and then @ 
physically get it into designers’ hands, design teams are 
working with current d-ta. | - 

Although many manufacturers now offer datasheets 
and catalogs in electronic formats such as floppies and 
CD-ROMs, the emerging information services constitute ome! 
a kind of clearing house that can help the designer com- LISA MALINIAK 
parison-shop among several competing vendors. Aspect — COMPUTER-AIDED ENGINEERING 
Development Inc., Los Altos, Calif., for example, offers 
the Component Reference Databases, which contain information for more than 
one million ICs and discrete semiconductors from manufacturers worldwide. 
The Reference Databases are composed of manufacturer-datasheet images on 
CD-ROMs. Users can view more than 600,000 datasheet pages on a computer 
screen, allowing immediate access to timing diagrams and other device data. The 
database can be searched using any number of parameters recorded for each 
component, including manufacturer, semiconductor technology, and electrical 
specifications. Aspect is also developing CIS databases for resistors, capacitors, 
and other components. Updates are available every 60 days. 

The engineering-information service created by Info Enterprises Inc., a 
Motorola Co., Chandler, Ariz., is dubbed EnGenius. It’s a compilation of product 
information from electronic-component manufacturers around the world that’s 
available as an on-line database. As manufacturers update the database in real 
time, EnGenius notifies users of changes tc products they selected as well as 
new products. EnGenius locates information using various criteria, including 
parametric, hierarchical, and part-number searches. Users can then view and 
print, or copy and paste, information into their designs. 

Viewpoint Information Systems Inc., Waltham, Mass., offers an electronic- 

component library. The ViewPoint Component Library consists of a machine- 
and human-readable database of product specifications sourced directly from 
semiconductor vendors. It creates a digital product-information link from the 
supplier to the designer, and bypasses the costlier, slower distribution of printed 
information and manual data entry. The library, which is distributed through 
an agreement with Mentor Graphics Corp., Wilsonville, Ore., has updates sent 
out to subscribers over the Internet worldwide network. 
There’s a certain irony to the fact that the electronics industry is only now 
beginning to avail itself of the information technology it’s worked so long and 
hard to create. Nevertheless, new forms of data delivery can only help reduce 
the time-to-market and product-quality pressures facing designers. 
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aking advantage of new and 
changing computer technologies 
. isarequirement in today’s test 
and measurement environment. To 

do so, you must be able to transfer 

your GPIB software programs easily Ges: 
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between platforms. Our industry- vs 
standard NI-488.2™ software gives you 
the software portability that makes 
this transfer possible. 
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You can easily port NI-488.2 programs 
from one computer platform to 
another. Our IEEE 488.2-specified 
NI-488.2 routines and the traditional —: 
NI-488° functions have the same - SUN ee 
parameters and syntax on all computer 3 coe — 
architectures and operating systems. 


And, the NI-488.2 software takes full 
advantage of our high-performance 
NAT4882® chip on our interface boards 
for the PC AT, Micro Channel, NEC, 
SBus, NuBus, and TURBOchannel, as 


well as our GPIB controller boxes for 


RS-232, SCSI, and Ethernet. 
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No one gives you more choices or 
flexibility. Your software investment 
is preserved, whatever new computers 
or new applications may emerge in 


the future. 
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The Software is the Instrument ® 





Corporate Headquarters i é=-4£@ == _ foe 7: | oe aes 
6504 Bridge Point Parkway -. ag Fier 
Austin, TX 78730-5039 @cmrn €s.¢.. gE 7 
Tel: (512) 794-0100 ee csc gC 2 Steet 
95 (800) 010 0793 (Mexico) — : —— ] Sos 
Fax: (512) 794-8411 
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' MRTIONAL 
Branch Offices : : Sers-Port/Tin, © 1991 
Australia 03 879 9422 © Austria 0662 435986 © Belgium 02 757 00 20 ne eee 
Canada 519 622 9310 © Denmark 45 76 26 00 © Finland 90 527 2321 
France 1 48 65 33 70 © Germany 089 7 14 5093 e Italy 02 48301892 
Japan 03 3788 1921 © Netherlands 01720 45761 e Norway 03 846866 
Spain 91 640 0085 © Sweden 08 730 49 70 © Switzerland 056 27 00 20 
U.K. 0635 523545 


© Copyright 1993 National Instruments Corporation. All rights 
reserved. Product and company names listed are trademarks or trade 
names of their respective companies. 
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SEK IIS AT WERSCON ROOTH # 7940 


Some telecommunica 
fine without a Motorola 



















wasccal 
Bee: 


But, frankly, it’s hard to recall one. Because Motorola 
: femme is one of the leading providers of microprocessors to 
QE the telecommunications market. A fact best exem- 

lified by the companies we keep—AT&I, Siemens’ and 
Northern Telecom, among others. And once you see the 
range of unique solutions we offer, its easy to understand 
why so many companies choose Motorola. | 

When it comes to central office equipment, two of our 
product families get the call. The 68LC040 and 68030 from 

o cowerspey| oUF CPU family deliver the extreme - j 
moTOROLA) =~ hioh performance and reliability 
that high-capacity digital switches and transmis- 
sion circuits demand. And our 68EC040 and 
68EC030 embedded processors offer a combina- 
tion of high integer performance and affordability 
that make them very popular in the PABX arena. 

_ At the other end of the telecommunications line 

(namely, terminating equipment) where inte- 
erated peripherals, compact size and low power 
{g@mmm, consumption are paramount, you'll 
: find our 68300 family of integrated 
‘Qe SComicroprocessors. The 68302, for 
instance, provides a specialized controller to 
handle multiple protocols through its three 
serial communications channels. 











Motorola and the @ are registered trademarks of Motorola, Inc. Siemens is a registered trademark of Siemens AG. All other company 
names appearing in this ad are trademarks or registered trademarks of their respective holders. ©1993 Motorola, Inc. All rights reserved. 


tions systems work just 
68000 microprocessor. 




























While the 68340 controller offers serial, timers and DMA, 
plus power management for low-power applications. 
50 it$ no wonder you see (and hear) them in everything 
from modems and video phones to special function tele- 
i cellular applications and ISDN devices. 
pam, = No matter which Motorola chip you decide 
meee. =n, they all have some very important things 
= in common—the best development tools in 
the business, miles of reusable code, an application sup- 
port team second to none, our renowned reliability and 
an absolute dedication to bringing you ever-higher 
performance and ever-lower costs. 
50 when you're looking for microprocessors for 
your telecommunications application, there’ really 
only one company to call. Motorola. 
And there’s only one number to call as well. 
1-800-845-MOTO. We'll provide you with all 
the information you need on Motorola micro- 
processors and 
their place in 
4 } == your telecommunications application. 
| Motorola 68000 32-bit microprocessors 
control the most innovative products 
in the world. If yours isn’t one of them, 
perhaps it’s time to switch. 
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Motorola 68000. We're in control. 
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Design information that helps 
put your product on the map sooner. 
Thats Total Integration: 


Sometimes your greatest competitor is time itself. 
And in a world where a window of opportunity can 
shut in a matter of months, one way to 
beat the clock is to collapse your product 
development cycle time. Especially at the 
concept stage where your design need-to- 
know is greatest. 


At Texas Instruments, our concept 
of Total Integration™ includes the ability 
to help you do just that. With timely, in- 
depth information, you can speed up the 
concept development and preproduction 
phases of product design simply by being 
better informed. 


One way we're expediting the transfer 
of design information is through our 
Electronic Data Interchange (EDD) system. 
More than 2,000 of our customers world- 
wide are already taking advantage of the benefits of 
EDI. Inventory information can also be captured quick- 
ly. You can communicate with any TI location. And via 
EDI, we at TI can access information from all regions of 
the globe for you. 


Always just a phone call away. Whenever you 
need specific product design assistance, simply call one 
of our four design centers: Taipei, Seoul, Singapore and 
Hong Kong. You'll reach real technical experts. They’re 
ready to answer your questions and give one-on-one 
design help. 


ING 
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we 
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A fiber-optics network that spans the globe. 
With Texas Instruments, on-line exchange of design 
data and details — from Texas to Taipei — 
is an everyday event. Because around the 
world our design centers are linked by a 
fiber-optics network. Which means the 
knowledge and expertise you need are 
readily available. As a matter of fact, we 
operate one of the industry’s largest private 
worldwide communications networks, 
which enables us to bring our best design 
talent to you no matter where you may be. 


When only face-to-face will do. You 
are cordially invited to join the thousands of 
customers who attend our technical train- 
ing courses and product seminars. It’s a 
unique opportunity to learn about our 
newest devices. To provide insight into 
applications. And to familiarize yourself 
with the progressive design tools and environments that 
can extend your reach. 

In addition, you will find knowledgeable staff ready 
and willing to help in any of our nine Asian sales offices. 

It’s all within easy reach. Moving to the next 
level of integration quicker. Then, reaching your market 
sooner. That’s what our concept of Total Integration is 
all about. And it’s backed by information, world-class 
silicon, open development tools and top-notch talent. 
All brought together to extend your reach. 

To find out more, call the sales office nearest you. 


OUR REACH 
NTEGRATION" 


TEXAS 


INSTRUMENTS 


Australia & New Zealand: Sydney, 61-2-878-9000, fax 61-2-805-1186; Melbourne, 61-3-696-1211, fax 61-3-696-4446; 
Elizabeth, 61-8-255-2066, fax 61-8-255-2809. Hong Kong: 852-737-0338, fax 852-735-4954. Korea: 82-2-551-2800, fax 82-2-551-2828. 
Malaysia: 60-3-230-6001, fax 60-3-230-6605. People’s Republic of China: 86-1-500-2255, ext. 3750, fax 86-1-500-2705. Philippines: 63-2-817-6031, 
fax 63-2-522-0146. Singapore (& India, Indonesia, Thailand): 65-350-8100, fax 65-253-6655. Taiwan: 886-2-713-9311, fax 886-2-716-9487. 


© 1993 TI 00-7890B7ae 


™ Trademark of Texas Instruments Incorporated 














HEXFRED 
Diode __ 


FIRST IN POWER SOLUTIONS ; 


High Speed 
IGBT 





ye ‘Can you afford not to Saw more about 
TR’ S 1 new CoPack? Write, fax, or call for 

price and technical data on our complete 
line. Delivery is off the shelf. 





HEXFET® HEXFRED® 
Power MOSFETs UltraFast™ IGBTs Schottkys _ Diode Bridges Ultrafast Diodes MOS Gate Drivers 


aR Intern ation he 


WORLD HEADQUARTERS: 233 KANSAS ST, EL SEGUNDO, CA 90245, USA (310) 322-3331. FAX (310) olga EUROPI 
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format in such applications as movies, music, and karaoke. The Video CD standard, which | 
Includes MPEG-1 coding, is fully based on the karaoke CD format announced by JVC and | 
__ Philips earlier this year. The format can store up to 74 minutes of digitized audio and motion | 
_ pictures on a 12-em CD. It has the ability to use existing video-source software and is compati- 
_ ble with all major broadcasting standards, including NTSC, PAL, and Secam. The four compa- 


_ Experts Group of the International Standards Organization. Specific features on the horizon | 
Include two levels of still pictures for normal and high-resolution imaging, and additional play- | 
back control with recorded control codes on the CD. The Video CD format is available for | 
licensing. Call Satoshi Takahashi at Philips in Japan, (0427) 46-9317, or fax, (0427) 48-0889. Js 


PC MoDULEs 
| STANDARD READY For OK 


~ ed the PC/104 specification as the base document for its draft standard. The specification has | 


_ P996.1 is sponsored by the IEEE Computer Society’s Microprocessor and Microcomputer | 
_ standards committee (MMSC). Call chairman Rick Lehrbaum, at (408) 522-3650. RN | 


| COALITION To AID 
TECHNOLOGY 


: Technology Reinvestment Program. One example of the technology’s effectiveness involves | 
16 thinned 16-Mbyte DRAMs that are stacked to create the equivalent of a single 256-Mbyte | 
_ DRAM with less power drain and substantially more speed. In addition, the technology allows 


and the state of California. DM 


SSION MACRO 
processes. Unique to ADLC is that it’s adaptive, which means it adjusts to the type of data 


SES PORTING 
NVIRONMENT 


and feel for creating Motif applications. XVM was developed jointly by U.K.-based Interface | 





Four consumer-electronics heavyweights have put their heads together ona 
data-format standard for recording video on 12-cm compact discs. Matsu- | 
_ Shita, Philips, Sony, and Victor Company of Japan Ltd. (JVC), will push the | 










nies agreed to cooperate on creating future standards that take advantage of advances in 
technology, such as the impending release of the MPEG-2 algorithm from the Motion Picture | 












The IEEE’s P996.1 working group on compact embedded-PC modules is in | 
the process of finalizing its draft standard. Finalization will formally take | 
place at the group’s next meeting, to be held on October 20 in conjunction | 
with the Buscon East trade (Marlborough, Mass.). Earlier this year, the working group adopt- 






many changes and alterations now included in the current standard, revision D0.02. After ap- | 
proval of the final draft, it will be submitted to the IEE for formal balloting and approval. 
















A memory-chip-stacking technology that, in effect, accelerates chip capaci- | 
ties by one or more design generations may be furthered by a coalition of | 
industrial, government, and university participants. Building on a preexist- | 
ing joint development alliance with IBM, Irvine Sensors, Costa Mesa, Calif., is leading the | 
coalition in an effort to garner matching Federal funds under the Defense Conversion Act’s | 


older-generation, already-depreciated capital equipment to produce advanced memories. Oth- | 
er coalition members include Cal Tech’s Jet Propulsion Laboratory, Compass Design Automa- 
tion, Micron Semiconductor, Orbit Semiconductor, Tanner Research, the University of South- | 
ern California, the University of California at Irvine, the U.S. Air Force’s Rome Laboratory, | 


A lossless data-compression algorithm that runs in high-speed hardware at | 
system bus speeds in real time is now available as a macro core. Based ona | 
PEED BUSES Lempel-Ziv 1 algorithm, the Adaptive Lossless Data Compression (ALDC) al- 
gorithm can now be designed into an ASIC running at 40 Mbytes/s. Because of the high speed, | 
the circuit is applicable in such buses as VME and Micro Channel. In general, a lossless | 
algorithm incurs no loss or corruption of data during the compression or decompression 


that’s being compressed to increase the compression ratios. The average compression ratio 
for ALDC is three-to-one. The macro core is now available for OEMs. Contact the IBM Tech- | 
nology Products Compression Development Team at (800) IBM-0181. RN 
Porting applications from the Open Look user interface to Motif should get | 
easier with the help of the XVM application programming interface (API). | 
Instead of time-consuming hand translation to Motif, developers can contin- | 
ue to work in the XView API. The XVM interface recodes the X View library to make calls to | 
the Motif library. XView mouse and menu behavior also are modified to reflect a Motif look | 












dcto 3GHz ... $1F5 


lowpass, highpass, bandpass 


less than 1dB insertion loss © greater than 40dB stopband rejection *surface-mount BNC, Type N, SMA available 
¢s-section, 30dB/octave rolloff ¢ VSWR less than 1.7 (typ) ® rugged hermetically-sealed pinmodels ®constant phase 
emeets MIL-STD-202 tests * over 100 off-the-shelf models ¢ immediate delivery 
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low pass, Plug-in, de to 1200MHz 


Passband Stopband, MHz 
Model MHz loss loss Model 


Passband 
MHz 


Stopband, MHz 
loss 































































































N loss < 1dB > 40dB N loss < 1dB > 40dB 
*LP-5 8-10 10-200 *LP-250 400-1200 
*LP-10.7 19-24 24-200 *LP-300 410-550 550-1200 
*LP-21.4 32-41 41-200 *LP-450 580-750 750-1800 
* LP-30 47-61 61-200 *LP-550 750-920 920-2000 
*LP-50 70-90 90-200 *LP-600 840-1120 1120-2000 
LOW PASS *LP-70 90-117 117-300 *LP-750 1000-1300 1300-2000 
* P-90 121-137 167-400 * LP-800 1080-1400 1400-2000 
*LP-100 146-189 189-400 *LP-850 1100-1400 1400-2000 
i *LP-150 210-300 300-600 * LP-1000 1340-1750 1750-2000 
Oo *LP-200 290-390 390-800 *LP-1200 DC-1000 1620-2100 2100-2500 
$8 Price, (1-9 qty), all models: plug-in $14.95, BNC $32.95, SMA $34.95, Type N $35.95 
3° 
2 Surface-mount, dc to 57OMHz 
S SCLF-21.4 DC-22 32-41 41-200 SCLF-190 DC-190 290-390 390-800 
SCLF-30 DC-30 47-61 61-200 SCLF-380 DC-380 580-750 750-1800 
: SCLF-45 DC-45 70-90 90-200 SCLF-420 DC-420 750-920 920-2000 
SCLF-135 DC-135 210-300 300-600 
frequency Price, (1-9 qty), all models: $11.45 
Flat Time Delay, dc to 1870MHz 
Passband Stopband VSWR Group Delay Variations, ns 
MHz MHz Freq. Range, DC thru Freq. Range, DC thru 
Model loss loss 0.2fco 0.6fco fco 2fco 2.67fco 
No. loss < 1.2dB > 10dB > 20dB X X X xX X 
WEERTION LOSS * BLP-39 1.3:1 2.3.1 0.7 4.0 5.0 
* BLP-117 1a 2.4:1 0.35 1.4 1.9 
* BLP-156 0.3:1 4 0.3 11 io 
. bil: Sea 18  %*BLP-200 1.61 1.9: 0.4 1 1.6 
z \ * — *BLP-300 1.25:1 2.2.1 0.2 0.6 08 
2 -3  *BLP-467 1.25:1 O23 0.15 0.4 0.55 
z g¢  ABLP-933 1866-2490 pPce 2.2:1 0.09 O2 0.28 
= 2 ABLP-1870 3740-6000 5000 1.4511 2.9:1 0.05 0.1 0.15 
Price, (1-9 qty), all models: plug-in $19.95, BNC $36.95, SMA $38.95, Type N $39.95 
NOTE: A: -933 and -1870 only with connectors, at additional $2 above other connector models. 
ee high pass, Plug-in, 27.5 to 2200MHz 
Stopband VSWR Stopband Passband, VSWR 
MHz Pass- MHz MHz Pass- 
Model loss loss) band Model loss band 
HIGH PASS < 40dB < 20dB ; No. < taB Typ. 
* HP-25 1.8:1 * HP-400 210-290 395-1600 Td 
* HP-50 1.5: * HP-500 280-365 500-1600 1.8:1 
o * HP-100 1.8:1 * HP-600 350-440 600-1600 2.0:1 
0 * HP-150 1.8:1 * HP-700 400-520 700-1800 1.6:1 
s *HP-175 1.5: * HP-800 445-570 780-2000 re Be 
5 * HP-200 1.6: * HP-900 520-660 910-2100 1.8:1 
2 * HP-250 hol * HP-1000 550-720 1000-2200 1.9:1 
2 * HP-300 45 - 290-1200 a Pe ga 
5 Price, (1-9 qty), all models: plug-in $14.95, BNC $36.95, SMA $38.95, Type N $39.95 
ee bandpass, Elliptic Response, Constant Impedance, 
10.7 to 7OMHz 21.4 to 7OMHz 
3 dB Stopbands Passband | Stopband | VSWR 
Bandwidth LL. LL. MHz ta 
BANDPASS Typ. Model loss Total Band 
No. MHz 


















_ELIPTIC_ RESPONSE *IF-21.4 : DC-220 
o * |IF-30 DC-330 
br CONSTANT * |F-40 y DC-400 
5 IMPEDENCE * IF-50 DC-440 
: \ *IF-60 DC-500 
F Price, (1-9 qty), all models: plug-in $18.95, Pees avalos digit 
= BNC $40.95, SMA $42.95, Type N $43.95 BNC $36.95, SMA $38.95, Type N $39.95 


NOTE: *Add Prefix P, B, N, or S for Pin, BNC, N, or SMA connector requirement. 
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gs. Furthermore, there are plans to increase awareness of Fibre Channel’s benefits when | 


_ applied to high-speed processors and distributed client-server architectures. Some of the prin- | 


_ cipal members include Applied Micro Circuits, AT&T Microelectronics, Cypress Semiconduc- | 


lex, Fujikura Technology America, Hewlett-Packard, IBM, Interphase, Siemens, | 

Sun Microsystems, Tandem Computers, and TriQuint Semiconductor. Associate 

| members include GEC Plessey and the Lawrence Livermore National Labora- | 

Lawrence Livermore Labs will also serve as the main interoperability test center. | 

association at (800) 272-4618 or send e-mail to fibre-channel-ext-request @ think- | 

all Steven Wampler at the Lawrence Livermore Labs, (510) 423-3107.DB | 

| Neve (Cpnee ani Canpg A 3D-capable game for under $250 is the ultimate goal of designers at Nin- | 

NEXT-GENERATION 6 AMES ‘tendo Co. Ltd., Tokyo, Japan, and Silicon Geaphice Tne Mouied View, | 

10 USE 64-BIT MUSCLE -Calif., who will collaborate to develop a 64-bit chip set for the game console. | 

The joint agreement couples the game expertise of Nintendo and the visual computing tech- | 

_ nologies of Silicon Graphics (used in such movies as Jurassic Park and Terminator 2). Togeth- | 

_ er, they will produce Reality Immersion Technology (RIT) to allow players to step inside real- | 

_ time 3D worlds. At the heart of the system will be the MIPS Multimedia Engine chip set—a 64- | 

_ bit MIPS RISC microprocessor, a graphics coprocessor, and one or more custom chips. The | 

chip set’s computing power will exceed the throughput of most workstations. For instance, at | 

a 100-MHz clock, the CPU executes over 100 MIPS and 100 MFLOPS. The graphics subsystem : 
~ also matches most moderate-performance workstations. It handles 24-bit color images and 

generates more than 100,000 polygons (50-pixel meshed triangles) per second while perform- | 

_ ing real-time antialiased 3D texture mapping to produce realistic graphic images. The set will | 

also handle CD-quality audio and provide video resolution better than the NTSC or PAL | 


_ standards. RIT and the chip set will let software developers take advantage of the Silicon | 


_ Graphics’ graphics library. The technology’s first implementation will debut in 1994 as an ar- | 
cade-style game, and is expected in a home game console by late1995.DB . | 


MIXED IGNAL CIRCUIT By combining all critical analog functions necessary to capture pen-position | 


(olen oa le data, a mixed-signal circuit can transform sensor-grid information into the | 

FIES f EN INPUT digital data needed by a pen system controller. The chip not only blends | 

together the pen-signal amplification, noise filtering, and signal detection, but also analog-to- | 

- digital-conversion circuitry and built-in power-management logic to conserve overall system | 
power. By integrating all of the functions, designers at Kurta Corp., Phoenix, Ariz., eliminat- 

ed many potential error sources: Simply, the better the data capture, the better the quality of | 

the character recognition. The circuit was designed to operate over a 2.7-to-5.5-V supply | 


range, allowing it to fit into almost any portable or desktop pen-based system. Its outputs are | 


| ~ used by a pen controller to determine pen location and the status of its typical switches. 
Contact Gary Fitzgerald at (602) 38.  — oF | 








800kHz Sampling 
ADS7810 is our fastest 12-bit sampling A/D 
yet! The newest member of our innovative 
ADS Family, it’s a full-function device, complete 
with clock, sample/hold, internal reference, and 
parallel microprocessor interface. Its CMOS 
Structures and innovative design keep power 
dissipation below 250mW and allow operation 


from +5V supplies. 


World’s Fastest 
ADS7810's 800kHz sampling rate is guaranteed 
over the extended industrial temperature range 
of-40°C/+85°C making it the world’s fastest 
12-bit, monolithic SAR ever—60% faster than 
its closest rival! And, it’s the easiest A/D to use 
in this performance range. DC and AC accuracy 
are excellent, and “no missing codes” over 
temp at 12-bits is guaranteed. Other key specs 
include: 12 bit resolution, 690B (min) SINAD, 
+0.5LSB (max) INL, +1LSB (max) DNL, 
Standard +10V input range, and 250mW (max) 
power dissipation. Available in 28-pin plastic 
DIPs, SOICs, and in die form, it’s the 
fastest member of the family. Performance plus 
low pricing make the ADS Family— 
Bit for bit, the best A/Ds ever! 


BURR - BROWN® 


Burr-Brown Corporation * Corporate Headquarters * P.O. Box 11400 * Tucson, AZ 85734 USA 


International Subsidiary Offices: Austria (43) 222 62 63 71, France (33) 1 395 43558, Germany (49) 711 77040, Italy (39) 2 580 10504 
Japan (81) 33 586 8141, Netherlands (31) 20 6010041, Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 
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“PROGRESS REPOS 


Dedicated to the proposition that one good idea leads to another. 





At the turn of this century, the most Here’s how a few of today’s 


common handheld computing device Components from Sharp Electronics 


was a simple pencil put to paper. In Corporation are helping designers 
1912, Sharp went this one better by conceptualize and create tomorrow's 


developing and manufacturing the generation of handheld tools. 


world’s first mechanical pencil — SHARP SUB-VGA 
: GRAPHICS DISPLAYS: 
the EverSharp — and, ever since, THE SKY’S THE LIMIT! 
















The world leader in active and 
passive matrix liquid crystal and 
electroluminescent displays, Sharp 
now brings a new 
standard of price/ 


performance 


Two new to its line of 
families of sub- 

VGA liquid crystal sub-VGA 
monochrome displays graphics 


from Sharp achieve the 
best performance yet seen in and character 
small LCDs. They rival CRTs for 
brightness and contrast and save 
valuable space. The LM32P10, for example, 
features a 320 x 240 display format and 
30 mm dot pitch in about a 3” x 4” package, 
plus an 18:1 contrast ratio and 70 nits of bright- 
ness. Our .36 mm dot pitch displays provide 
similar performance in approximately 4” x 5” 
packages. Sharp’s goal is to produce LCDs with 
viewing comparable to black ink on white 
paper, and these displays are nearly there. 


‘displays, providing 
“unprecedented response, 
resolution and reliability, all 
at a cost equivalent to some lower 
performance displays. 

By boosting the functionality 
of these devices, now found in 
we've been helping engineers and everything from video games 
designers rewrite the future in a to office equipment, Sharp 
big, big way. expands the boundaries of 
Looking ahead, we see personal _ portable computing: the highest 
digital devices providing computations, — LCD performance is now coupled 
voice/vision and fax communications, with lower-than-ever pricing and 
plus specialized mechanical and Sharp’s unmatched level of U.S.- 
measurement functions, all containable 
in handy pad-sized dimensions. assuring that fewer technicalities 


stand in the way of your progress. 


based inventory, service and support, 
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From the mechanical pencil t 


SHARP MEMORY DEVICES including 3-volt and Ultra Low Power 
DELIVER GREATER PORTABILITY . 
WITH LESS POWER. SRAMs that draw as little as 1/30th 


As you'd expect from the #1 Mask the power of competitive products, 


ROM supplier, Sharp's 3-volt MROMs while offering ratings able to with- 


stand the toughest down-to-earth 
feature a space- and power-saving 


technology which also portable applications — operating 


temperatures ranging from -40° C 


to +85° C, for 


improves system 


» Pagers are becoming smaller and more feature- 

aa packed than ever, thanks to low-power components 
like Sharp’s 3-volt MROMs. Densities range from 

1 to 16 Mb, and Sharp’s proprietary NOR flat-cell 

structure allows for smaller packaging and faster 

speeds than conventional NAND-gate designs. 


example. And 
when a mixed 
voltage system 
is required, Sharp’s 3-volt circuitry 


performance with 


capacities from 1 to 16 Mb allows for easy interfacing with exist- 


. ing 5-volt components, with a smooth 
in a wide range of innovative 


packaging options transition to pure 3-volt solutions. 
Sharp is also the designer's 


supplier of choice for Static RAMs, 
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e cosmic communicator: it’s not pie-in-the-sky anymore. 










SHARP CCDs ARE WINNING 
TODAY’S SPACE RACE. 


Sharp now strengthens its leadership 


in imaging products with Charge 
Coupled Devices which provide new 
Opportunities in everything from 
multimedia systems and video 


phones to machine vision and 


Copyright © 1993 Sharp Microelectronics Group. 


Incorporate a high-sensitivity 
CCD into your design for 


2-D bar-coding. And soon, Sharp will transition 


high-end image Whether you need to an industry-leading 0.5 micron 


capture in mono- 


lower-resolution for process with a 1/4” device in late ‘93 — 


chrome or 
color with up design simplification the industry’s next giant leap 
to 600 mV 
sensitivity; at an amazingly forward in compact, light- 
a volume- 
minded Cccp. ‘tlordable price, weight CCD performance. 
with 362x or high-sensitivity FREE FROM SHARP. 
oe A GUIDED TOUR INTO 


anew 1/4’ Cccp. devices for unsur- 


due later this year. 


THE FUTURE OF 


passed image PERSONAL COMPUTING. 


capture, Sharp can match your For an in-depth look 
application with the most cost- at Sharp’s extensive 


effective product possible. product lines, send for 


FROM SHARP MINDS 
COME SHARP PRODUCTS” 


FOR MORE INFORMATION CALL SHARP AT 1-800-642-0261 EXT. 901 
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our free information-packed Memory 
Products guide and full-line LCD 
brochure. Or ask for our Application 
Notes handbook covering innovative 
ideas in IC, RF, Opto 
and LCD 
applications. 
We can also 
provide detailed 
technical literature 
on high-perfor- 
mance DSP chips, 
RF components and 
optoelectronics. Simply contact your 
nearest Sharp Electronics Corporation 
sales office or call us toll-free at 


1-800-642-0261, Ext. 901. 


SEC-0793 
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It’s anybody’s guess what poorly combustible, four- 
cornered object this little rascal might be thinking of. 
But if it’s a flame-retardant housing for business 
machines, our answer would be Bayblend FR 90. 
Because this high-tech, low-flammability thermoplastic 
from Bayer is the material for flame-retardant business 
machine housings. 


Bayblend FR 90 owes its success to a combination of 
attractive properties: 


® antimony and bromine-free flame retardants 
(i.e. no environmentally harmful additives) 


= | e excellent weld strength 
e high mechanical strength 


e high heat resistance. 


And now there’s also a new product in the 
range: Bayblend FR 110, for applications 
where an exceptionally high level of heat 


resistance is required. And most important, both 
Bayblend FR 90 and FR 110 are easy to recycle - 


not just once, but several times. 


The Tandon Notebook personal 
computer with its Bayblend FR 90 


nia Plastics Business Group 
1ousing 


Detailed technical information 


B on Bayblend FR containing 
A the flame retardant system 
BAYER free of antimony and bromine 
Bayer <3 may be obtained from: 
R 


Bayer AG/DT FR 
Postfach 800149 
D-51001 Koln 
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LEAKY FIBER WITH OPTICAL TAPS DEVELOPED FOR 


TECHNOLOGY ADVANCES 


VERY WIDEBAND CELLULAR WIDE-AREA NETWORK 


y applying comput- 
Beveceset holo- 

graphs and arrays of 
silicon microlenses to an 
optical fiber with a novel D 
cross section, engineers at 
the Martlesham Heath, 
England, research labora- 
tories of British Telecom 
ple(BT) came up withanew 
concept for a cellular wire- 
less wide-area network. 
Because it uses lightwaves 
rather than radio, it will 
have almost unlimited 
bandwidth. Even better, it 
will not require permis- 
sions, approvals, and li- 
censes from telecommunt- 
cations or radio-frequency 
regulators. 

The network idea relies 
on the insertion of “optical 
taps” in an optical fiber 
that can be installed 
arounda building at ceiling 
height. At each tap post 
tion, some power from the 
lightwave is refracted 
through 90° so it radiates 
from the fiber. Each tap 
can then feed a transmitter 
that communicates with 
handheld or other termi- 
nals. It’s analogous with 
so-called leaky feeder an- 
tennas that propagate ra- 
dio signals in confined 
spaces, such as tunnels. 
Needless to say, that’s why 
BT’s scientists dubbed it a 
“leaky fiber.” 

Project leader Peter 
Smyth sees the technology 


Bae 





D-fiber 





Figure 1 
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Illuminated floor areas 
Application of an optical leaky feeder 


as an enabler for efficient 
use of pen and laptop com- 
puters. He says infrared 
communications systems 
could be based on consum- 
er optoelectronic compo- 
nents, such as 850-nm 
sources and silicon detec- 
tors, at projected cost 
that’s much lower than 
conventional microwave 
radio-based wireless net- 
work systems. 

The leaky feeder uses 
optical fiber that’s special- 
ly shaped during manufac- 
ture to have a D-shaped 
cross section. The D-fiber 
is produced by removing 
part of the circular clad- 
ding at the fiber preform 
stage, which causes the 
lightwave-carrying fiber 
core to be just a few micro- 
meters below the flat sur- 
face. There’s no loss of op- 
tical power so long as any 
material in contact with the 
D-fiber’s flat surface has a 
lower index of refraction 
than that of the fiber core. 

But if a material with a 
higher index of refraction 
meets the flat surface, 
light will couple from the 
core into the overlaid mate- 
rial at a rate determined by 
the distance from the core 
to the flat surface of the D- 
fiber. The refractive index 
of the overlay material de- 
termines the angle at 
which the light emerges. 

By using a microlens or 
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7 Ceiling 
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other scattering surfaces 
on the D-fiber’s flat sur- 
face, the emerging optical 
power can be shaped to 
cover wide or narrow an- 
gles with different inclina- 
tions to the fiber surface 
(Fig. 1). In principle, the 
lensing or scattering fea- 
tures could be incorporat- 
ed into the fiber or overlay 
materials. 

In a series of trials, 





Smyth’s group set out to 
make a leaky fiber that 
gave quasi-continuous cov- 
erage. They used lengths 
of D-fiber that were fusion- 
spliced to the tail of a semi- 
conductor communication 
laser featuring a 1500-nm 
wavelength. A silicon mi- 
crolens array measuring 1 
em? and containing 6400 
lenses on a 250-ym grid 
was placed in optical con- 
tact on part of the D-fiber 
flat (Fig. 2). 

The light emitted by the 
panel of microlenses is 
symmetrically distributed, 
normal to the panel, and 
spatially incoherent. In 
other words, power distri- 
bution can be relatively 
high without infringing on 
safety regulations that re- 
strict radiation of direct-la- 
ser or 1550-nm LED light 
into free space to a maxl- 
mum of 0.6 mW. 

The power-emission lobe 
has a 38°, 3-dB half-angle, 
with 80% of the input pow- 
er from the laser diode be- 
DES IGN 
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ing detected in the output 
lobe. Smyth calculates that 
this wouldilluminate a 4-m- 
diameter area at desk level 
from a ceiling 2.5-m high. 
In addition to distribut- 
ing signals around an area 
to form a series of fixed 
cell-like transmitter sta- 
tions, the leaky fiber can 
also be used to make an om- 
nidirectional antenna for 
cordless terminals. Smyth 
envisions encasing a short 
spiral of the D-fiber in a 
transparent tube. Its opti- 
cal taps would be arranged 


to radiate in all directions 
around the tube’s periph- 
ery. 

This application does 
raise issues of safety, 
though. Radiation at the 
shorter wavelengths is lim- 
ited by international stan- 
dards to reduce the danger 
of damage to the human 
eye and skin. National and 
international standards on 
laser safety, such as the 
IEC825, specify what opti- 
cal emission levels are 
safe. Here, products are 
classified according to the 
hazard, with Class 1 being 
defined as inherently safe 
even when viewed with op- 
tical instruments like bin- 
oculars. “It will be neces- 
sary for optical wireless 
applications to fall into this 
category,’ says Smyth. 

He also says that the 
wavelengths of relevance 
for optical wireless local- 
area-network (LAN) sys- 
tems will be 850, 1300, 1480, 
and 1550 nm, because suit- 
able emitters and detec- 
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_ DRAM) family, It combines 
a proven ultra-high-performance 

_ DRAM array with a ughtly inte- 
grated on-chip SRAM cache that 
___ provides [5ns page reads and writes. 

There's no page-miss penalty either, 
se you even get better random 
__ tead/write performance. [he result? 
Big savings over traditic 
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mance, EDRAM is the first 

practical solution that offers better 
performance than traditional 
DRAM plus cache 
solutions in high- | 
performance 
computers. = 
Itscompadbiliy 
with todays DRAMs __ 
































tors are available. Maxi- 


mum safe-power levels 
near the visible spectrum 
will be relatively low, be- 
cause the eye is particular- 
ly efficient at focusing and 
absorbing the radiation. At 
wavelengths greater than 
1400 nm, the retina isn’t at 
risk, but skin damage is 
possible. He expects that 
revising the [EC825 stan- 
dard may relax the require- 
ments a little and will set 
maximum power for Class 
1 at 850 nm of 0.4 mW, at 
1300 nm of 8 mW, and at 
1480 and 1550 nm of 10 mW. 

But, Smyth points out, 
semiconductor lasers are 
capable of producing much 
greater powers than the 
safety limits—between 10 
and 100 mW. To be safe, it’s 
necessary to change the la- 
ser from a point source to a 
large area source that 
can’t be focused back to a 
single point. 

Smyth’s team achieved 
the effect using computer- 
generated holograms that 
convert a single-point light 
source to many equal-in- 
tensity beams overlapping 
in the far field (Fig. 3). 
Changing the hologram 
pattern allowed the light’s 
distribution to be tailored 
for specific requirements. 

Once the patterns are 
generated, they can be re- 
produced inexpensively. 
“The hologram pattern is 
printed as a phase-only re- 
lief pattern, etched into the 
surface of a transparent 
glass substrate using e- 
beam lithography and re- 
active-ion etching to printa 
master copy of the phase 
pattern that’s sufficiently 


accurate,’’ explains 
Smyth. 
Copies of the etched sur- 


face pattern can be made 
inexpensively by emboss- 
ing methods similar to 
those used to make credit- 
card holograms. Smyth 
claims the patterns can be 
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printed onto ordinary do- 


mestic “cling film” where 


they could be wrapped 
around an optical antenna 
ona mobile terminal. 

The hologram’s phase 
pattern determines the an- 
gular distribution of light 
emitted from its surface. A 
single small cell is stepped 
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out in a lattice to cover the 
top surface area of the 
emitter package. Black ar- 
eas denote etched regions 
that produce a half-wave- 
length phase shift in the 
light; white areas denote 
unetched regions. The re- 
sultant image is a large ar- 
ray of spots, each with a 





DES IGN 


SEPTEMBER 16, 1998 


greatly reduced intensity 
covering an area deter- 
mined by the hologram’s 
angular distribution. The 
hologram is determined by 
the feature size of the holo- 
gram phase pattern. 

A 10-cm? hologram that 
distributes light uniformly 
into a semi-angle of 23° 
would allow the use of a la- 
ser or LED that emits over 
12 W, which is within the 
current limits defined by 
safety regulations. Even 
considering that safety 
regulations will likely re- 
duce permitted radiation 
levels by 100 times, the to- 
tal emissions through the 
hologram and D-fiber de- 
vices are several orders of 
magnitude greater than 
would be allowed from sin- 
gle-point sources, adds 
Smyth. 

Smyth estimates that 
for a typical office, with a 
10-m-by-10-m floor area, 
such transmitter power 
levels could provide bit 
rates of 10 to 100 Mbits/s, 
given a uniform distribu- 
tion of the floor and a re- 
ceiver collection area of 1 
em”. Receiver sensitivity at 
these bit rates, determined 
by ambient-light shot 
noise, would need to be 
about 0.1 and 1 pW, respec- 
tively. 

A receiver for a high- 
speed optical wireless 
LAN must possess a wide 
bandwidth to allow for 
high system data rates 
(perhaps 100 Mbits/s), 
good sensitivity to maxi- 
mize system power mar- 
gin, and a large dynamic 
range to allow for the 
changing receive-power 
levels in a wireless environ- 
ment. A system that re- 
duces the field of view of 
the receiver’s photodetec- 
tor can use an optical inter- 
ference filter to lower the 
noise created by the ambi- 
ent light level to below that 
generated by the preampli- 


~ YOUR FREE 
CATALOG 
~ KNOCKED MY 
SOCKS OFF” 


We get that sort of comment all the time. People are impressed that 
our free Consumer Information Catalog lists so many free and low-cost 
government booklets. There are more than 200 in all, containing a 
wealth of valuable information. | 








They tell you how to make money, how to save money and how to 
invest it wisely. They tell you about federal benefits, housing and 
educating your children. They fill you in on nutrition, jobs, health, cars, 
travel, and much more. 


Our free Catalog will very likely impress you, too. But first you have to 
get it. Just send your name and address to: 


Consumer Information Center 
Department KO 

Pueblo, Colorado 
81009 








A public service of this publication and the Consumer Information Center of the U. S. General Services Administration 


‘Teal 





it, 


ring. 
box. 


Ing a 
ny will 


lopi 
ipa 


ne months 


fe spe 


document 


eve 
it 


and manufactu 


bui 


TS oO 





fier electronics. For a larg- 
er field of view, colored- 
glass-based optical filters 
help minimize ambient- 
light-generated noise, but 
this noise can still domi- 
nate the receiver’s sensi- 
tivity. 

Although both imaging 
and non-imaging collection 
optics can help increase the 
the photodetector’s effec- 
tive area, the wireless re- 
ceiver still has a much larg- 
er photodetector than that 
of a fiber-optic-based one. 
This is required to maxi- 
mize the amount of light 
collected by the photodiode 
and hence maximize the 
system’s power budget. 
For a system with a receiv- 
er half-angle field of view 
of 20°, a typical photodetec- 
tor diameter would be 7 
mm versus 50 mm for a fi- 
ber-optic-based receiver. 

However, this larger 
photodiode area means 
that the photodiode capaci- 
tance at the input to an opti- 
cal wireless receiver is 
much larger than that of 
the fiber-optic receiver— 
typically 100 pF. This 
means using a “bootstrap” 
positive-feedback circuit, 
such as a common-collec- 
tor preamplifier (F 29. 4). 


Trial installations of the © 


technology are being used 
in London to carry 140- 
Mbit/s digital video sig- 
nals around a university 
campus. The leaky feeder 
here is around 4.5-km long. 
At BT’s laboratories, the 
technology has been used 
to connect cordless ISDN 
terminals and Videotele- 
phones to a digital PBX. 
Smyth says an optical wire- 
less LAN could be ready 
for market by 1998. 
Contact BT Develop- 
mentand Procurement, BT 
Laboratories, Martlesham 
Heath, Ipswich, IP5 7RE, 
England; phone: +44 (0) 
473 642970. 
PETER FLETCHER 
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CURRENT-INPUT ARCHITECTURE 
LEADS TO IMPROVED IC ADC 


hough most analog- 
Predict converters 

digitize voltages, a 
number of signal sources, 
particularly light-sensitive 
diodes, provide small cur- 
rents as their analog out- 
put signal. These diodes 
form the heart of many 
sensor-based systems. 

The simplest way to digi- 
tize a signal current is by 
converting it to a voltage 
with a low-bias-current op 
amp, and then feeding the 
op amp’s output to a volt- 
age-input ADC. But many 
high-resolution applica- 
tions (16 or more bits) apply 
the current from the diodes 
to a switched-capacitor in- 
tegrator IC that accumu- 
lates the current as charge 
for a controlled period of 
time. The integrator’s volt- 
age output thus feeds the 
ADC. 

Now IC designers at 
Burr-Brown have com- 
bined the switched-capaci- 
tor integrator with a digi- 
tal-to-analog converter, a 
comparator, a digital filter, 
and a programmable-gain- 
amplifier-type circuit all on 
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comparator 


Voltage reference 
: in 


one chip—the DDC101. 
The resultisanew ADCar- 
chitecture specifically de- 
signed to handle current in- 
puts (see the figure). Un- 
like voltage-input ADCs, 
the novel circuit offers low- 
er noise and linearity er- 
rors as the input signal de- 
creases. Consequently, the 
relative accuracy at low 
and mid scale nears that 
for a full-scale input. Func- 
tionally, the ADC looks like 
a high-quality, low-bias- 
current, switched integra- 
tor followed by a precision 
floating-point amplifier 
that automatically selects 
matched gains from 1 to 82. 

During conversion, the 
chip’s internal integration 
capacitance Cyy7 collects 
the input current for a 
user-selected integration 
time. A precision autozer- 
oed comparator samples 
the analog input and the 
tracking logic updates the 
internal high-resolution, 
switched-capacitor DAC at 
2 MHz. During the integra- 
tion time, the circuit 
“tracks” the integration of 
the signal. By alternately 


Capacitor DAC 


. Tracking and 
control logic = 
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Oversampled 


im digital output 


switching between ground 
and the external -2.5-V ref- 
erence Vpgp, the DAC’s bi- 
nary-weighted capacitor 
array accumulates the in- 
put signal’s charge, keep- 
ing the input to the compar- 
ator ata virtual ground. 

A digital filter oversam- 
ples the tracking logic’s 
output signal at the start 
and end of each integration 
period. The user sets the 
ratio (M) of the oversam- 
pling frequency to the sig- 
nal frequency at any one of 
the following values: 1, 2, 4, 
8, 16, 32, 64, 128, or 256. 
Broadband noise during 
the conversion is reduced 
in proportion to the square 
root of M. Thus a conver- 
sion with an M of 256 has 
half the noise of one with 
an M of 64. 

The circuit subtracts the 
oversampled value at the 
start of integration from 
the value at the end of inte- 
gration, eliminating errors 
through this correlated 
double sampling. The digi- 
tal filter passes the low- 
noise high-resolution digi- 
tal output to the serial I/O 
register. The converter’s 
input full-scale range 
(FSR), a voltage for most 
ADCs, is a capacitance of 
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Introducing Motorola’s New 

Single-Board Computer. 

Meet the remarkable MVME197. 
It measures a mere 6x9 inches, but 
has the strength of several boards. 
In fact, the MVME197 is packed 
with more functionality, and more 
performance, than any single-slot 
6U VME board ever designed. 

On the other hand, we did 
have twice the room to work with. 
Because we put surface mount 
components on both sides of the 
board, front and back. 

Fast and Compact. 

The MVME197 is driven by 

single or dual 50 MHz RISC pro- 


There Are Two Sides To The 


cessors. These powertul MC88110 
engines take advantage of both 
on-board cache and Symmetric 
Superscalar™ processing. Making 
no single-slot 6U VME board on 
the market a match for the 
lightning-fast MVME197. 

But while its a speed 
demon, its also a space miser. » 

In addition to using both sides of 
the MVMEF197 board, we squeezed 
more functions into fewer ASICs. 
We also increased board density 
with LGA surface mounts. And we 
improved performance reliability 
with a new, highly-advanced 
soldering technique. 
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Six Boards In One. 

Now, when space is crucial, the 
MVME197 will do the job of six or- 
dinary boards. So you can add more 
functions. Consume less power. 
And pay a whole lot less than 
| you would for half a dozen 
peripheral boards. But what 
else would you expect from the 


leading supplier of VME boards? 


We have a VME solution for 
almost any type of application. 
And keep in mind, it’s not just 
what’ on the board that counts. 
Its whats behind it. 

Call one of the numbers below 
for more information. 





Story Of The Most Powertul 








Front Side 


Board Ever Developed. 





Back Side 


AUSTRALIA 61-2-906-3855 * BELGIUM 32-2-7185582 * FRANCE 33-1-4095-5900 * 
GERMANY 49-40-236204-0 * HONG KONG 852-806-2901 * ITALY 39-2-8220-239 
JAPAN 81-33-280-8461 * SCANDINAVIA 46-8-734-8800 * SPAIN 34-1-345-8005 ° 
UNITED KINGDOM 44-6283911] 


© Copyright 1993 Motorola Inc. Motorola and the Motorola logo are registered trademarks of Motorola Inc. 
“Because The Game Has Changed” and “Symmetric Superscalar” are trademarks of Motorola Inc. 
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Valor has the power conversion expertise to help 
get your Flash Memory designs off the ground. 


Engineering - 
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PM6064. The first DC/DC Converter developed for flash memory 
applications. It saves you money, design time and board space. 


Voltage regulation is critical. ensures the voltage stability flash memory chips demand. 
The leading manufacturers of flash memory chips all agree And best of all, it saves you valuable design time, money and 
that you must have a tightly regulated +12V supply over all board space when compared to conventional multipart designs. 
Operating conditions. Voltages below 11.4V will dramati- 


cally extend erase/write operations and voltages above 13.5V, Team with a trusted worldwide leader. 
even for periods as short as 20 nanoseconds, can destroy a Valor Electronics is the world’s leading manufacturer of 
sensitive flash memory device. power conversion and magnetic components for data com- 


munications and networking applications. Since 1989, Valor 
has shipped over 10 million application-specific DC/DC 
converters, including flash memory converters. 





Effect of Vpp variation on flash memory performance. Make Valor Electronics your design partner. Call today. 
A single-part, low cost, fully regulated solution. One of our worldwide sales representatives will provide you 
The PM6064 from Valor Electronics provides Vpp to one, with an evaluation unit or give you more information about 
two, or more memory chips. It maintains a maximum Valor’s extensive line of DC/DC converters and magnetic 
+5% output regulation window over all operating components. Like all good partners, we'll be there when 
conditions. The PM6064 is asingle-part solution that you need us. 


Py VaeuEwoenze 
Products and technology that make a difference™ 


Corporate Headquarters Valor Asia Valor Europe 

Valor Electronics, Inc. Valor East Electronics, Ltd. Valor Electronics GmbH 
9715 Business Park Avenue Room 510, 5th Floor Steinstrape 68 

San Diego, CA 92131-1642 1 Kornhill Road, Kornhill Metro Tower 81667 Miinchen 

United States Quarry Bay, Hong Kong Federal Republic of Germany 
Telephone (619) 537-2600 Telephone 852-513-8210 Telephone 49-89-4802823 
Facsimile (619) 537-2525 Facsimile 852-513-8214 Facsimile 49-89-484743 


© 1993 Valor Electronics, Inc. Valor Electronics, the Valor logomark, logotype, part numbers and corporate tag line are trademarks of Valor Electronics, Inc. All other logos, company 
names or product names are registered trademarks or trademarks of their respective companies. 
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500 pC, the maximum 
charge the IC can collect in 
one integration cycle. 
However, the ADC can be 
configured by the user to 
perform up to 256 integra- 
tions per conversion, re- 
sulting in the ability to cap- 
ture a maximum charge of 
128,000 pC. 

The converter’s specifi- 
cations, such as noise and 
linearity, which are given 
in percentage or ppm of 
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FSR, refer to the full-scale 
500-pC charge, and convert 


easily to full-scale current 


or voltage. For example, an 
input current of 0.5 pA in- 
tegrated for 1 ms results in 
a full-scale charge of 500 
pc. 
Voltage inputs have a re- 
sistor inserted in series 
with the input. For exam- 
ple, to handle a full-scale 
signal of 5 V, selecting a 10- 
MQ input resistor achieves 


a full-scale current of 0.5 
uA using a 1-ms integra- 
tion time. A noise of 1.6 
ppm of FSR equals 1.6 ppm 
multiplied by 500 pC, which 
equals 0.8 fC. That is, the 
noise is 1.6 pA or8 pV. 

The maximum average 
input current captured by 
the circuit during the mini- 
mum integration time of 
100 ps is 5 pA for unipolar 
currents and -£2.5 pA for 
bipolar currents. As a re- 


sult, longer integration 
times are required for low- 
er full-scale currents. 

The DDC101’s unipolar 
differential-linearity error 
is within —-005% of reading 
+0.5% of FSR. Unipolar in- 
tegral-linearity error is 
within +0.025% of reading 
+2.5 ppm of FSR. 

For additional informa- 
tion, call Stephan Baier at 
(602) 746-7677. 

FRANK GOODENOUGH 





ENHANCED MAGNETORESISTIVE R/W HEAD 
PROMISES 50X Boost IN DISK STORAGE 


Ithough magnetore- 
Asst (MR) heads 
have recently been 
incorporated into hard- 
disk drives, they’re still in 
their infancy. As of now, 
MR heads boost storage 
capacity by an order of 
magnitude over inductive 
read/write heads, deliver- 
ing bit densities of 350 
Mbits/in.”. On top of that, 
researchers at the Adstar 
Div. of IBM Corp., San 
Jose, Calif., expect stan- 
dard MR-head technology 
to permit about another or- 
der of magnitude increase 
in disk storage capacity 
over the rest of this decade. 
However, the need for 
still-higher-capacity stor- 
age compelled Adstar’s re- 
searchers to develop an en- 
hanced MR technology 
called ‘‘Giant Magnetore- 
sistance,” which promises 
density improvements of 
30-to-50-fold. The Giant 
MR technology uses 20-A- 
thick sputtered layers of 
magnetic  nickel-iron 
(NiFe). These layers are 
separated by 40-A-thick 
non-magnetic silver layers 
to form a test structure 
that could eventually be 
turned into a read/write 
head (see the figure). 
Before the silver and 
NiFE layers are deposited, 


a 40-A tantalum base layer 
is deposited on the sub- 
strate. Next, a half-thick- 
ness 20-A layer of silver is 
sputtered and the first 20- 
A-thick NiFe layer is sput- 
tered on top of the silver 
layer. Subsequent deposi- 
tions include four alternat- 
ing 40-A-thick silver and 
four 20-A-thick NiFe lay- 
ers. Finally, a 20-A-thick 
silver cap and 100 A of tan- 
talum are deposited. 

Next, the material is an- 
nealed at just over 300°C, 
causing the silver atoms to 
migrate into the grain 
boundaries of the NiFe lay- 
ers, and in turn causing the 
layers to break into small, 
pancake-shaped regions. 
The breakup occurs along 
the grain boundaries, run- 
ning from top to bottom of 
the multilayer film and are 
spaced a few hundred ang- 
stroms apart. The silver 
atom diffusants, segre- 
gants, or preciptants break 
the NiFe film (sort of the 
same effect as breaking a 
bar magnet into small 
pieces) into randomly orga- 
nized magnetic regions iso- 
lated from each other by 
non-magnetic silver atoms. 

The isolated, microscop- 
ic, NiFe regions tend to 
align themselves as anti- 
parallel N-S magnet pairs 
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when a GMR head passes 
over one of the fringe areas 
between two magnetized 
bit regions on a magnetic 
disk. The North poles of all 
small magnetic regions in 
the GMR head flip direc- 
tions so that the poles in 
each layer have the same 
magnetic orientation. That 
reorientation produces a 
large change in the resis- 
tance of the multilayered 
material, giving rise to the 
“Giant” part of the name. 
Thus, with a field 
strength of just 12 oer- 
steds, a resistance change 
of about 6% can be 


achieved. That percentage 
change is about three 
times greater than what’s 
achievable with standard 
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x Silver diffusants, segregants, or precipitants 


Fe Oe See Aer NE ered Come 20-A NiFe 
a 


Breakup of magnetic layer forms many small N-S and S- N layer pairs 
NiFe = Nickel-iron; Ag = Gold; Ta = Tantalum 


Permalloy MR heads. The 
larger resistance change 
also translates into abouta 
five-fold improvement in 
signal size that the head 
can thus deliver to the sup- 
porting read-channel cir- 
cuits. Furthermore, the 
larger signal lets design- 
ers make additional trade- 
offs in the read/write 
channel that could, for ex- 
ample, lead to much higher 
storage densities. Alterna- 
tively, designers could re- 
lax some of the very exact- 
ing read-channel specs, or 
select an option between. 
Although this scheme 
shows much promise, IBM 
will need several more 
years before incorporating 
it into disk drives. None- 
theless, the sputtering 
technology used to fabri- 
cate the heads is well-prov- 
en, and the thickness of the 
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20-A Ag 
20-A TA 
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FAULT TOLERANT SYSTEM FEATURES 


_ IBM PC/AT, EISA & /AT PCI LOCAL BUS COMPATIBLE 
_ UPTO 18 FULL /AT SIZE SLOTS 


UP TO FOUR 5.25" HALF-HEIGHT DEVICES 


PLUS ONE 3.5" DEVICE Simulated 
air-flow pattern 







LOCKABLE FRONT DRIVE ACCESS 








Up to four 5.25" half-height & one 
3.5" drive capacity. Two hot swap- 

pable, redundant & load sharing 
power supplies. 


HOT SWAPPABLE, REDUNDANT, LOAD 
SHARING POWER SUPPLIES 






SEPARATE POSITIVE PRESSURE COOLING 
SYSTEMS FOR POWER SUPPLIES AND 
EXPANSION CAGE WITH SNAP-ON 

AIR FILTERS 


RAID SUPPORT FOR UNIX, NOVELL, 
OS/2, DOS, WINDOWS NT AND OTHERS 
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OPTIONAL HOT SWAPPABLE DRIVES lg i aed 


Expansion. Choose froma 
OPTIONAL FRONT ACCESS VIDEO & selection of DTI Single Board 


KEYBOARD PORTS Computers including 
Pentium™, PCI Local Bus, 


EISA, 486, 386, & 286 running 
at speeds up to 66MHz, 
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deposited layers can vary 
by a reasonable percent- 
age (unlike some other 
head technologies that re- 
quire very exacting thick- 
ness controls of the sput- 
tered material). Conse- 


TECHNOLOGY ADVANCES 


quently, IBM expects that 
manufacturing costs for 
the Giant MR heads will be 
comparable to that of stan- 
dard MR heads. 

Disks for Giant MR 
heads could thus pack 10 


Gbits/in.” by the end of the 
decade. That’s like taking 
the text of roughly 10,000 
300-page novels and cram- 
ming it onto two sides of a 
single 3.5-in. platter. 

DAVE BURSKY 





SIMPLE MICROCONTROLLER-BASED SCRAMBLING 
SCHEME BLOCKS VIDEO-CASSETTE VIEWING 


he current tumult 
Toe the easy access 

that minors have to 
violent or adult-oriented 
material available at video 
stores may soon be as- 
suaged if a new microcon- 
troller-based scrambling 
scheme is incorporated 
into videocassettes. The 
simple scheme, developed 
by Shapecourt Ltd., Bir- 
mingham, West Midlands, 
England, adds an inexpen- 
sive microcontroller, a 
small RF antenna and low- 
power oscillator, an infra- 
red (IR) sensor, and a but- 
ton battery to each video- 
cassette, as well as a small 
programming station at 
the checkout counter of 
eachrentaloutiet. 

The basic operation is 
simple but elegant accord- 
ing to Ray Davis, joint 
managing director of tech- 
nology at Shapecourt. In 
the secure state, the low- 
power oscillator emits a 
3.8-MHz signal of about 50 
uwW with a one-second-on/ 
three-second-off ratio (an 
improved modulation 
scheme that gives the ap- 
pearance of continuous 
scrambling is currently in 
development). When the 
microcontroller is activat- 
ed by a coded signal on the 
IR detector, it turns off the 
oscillator circuit, deacti- 
vating the scrambling pro- 
cess and allowing the tape 
to be viewed. 

If the “scrambled” tape 
is inserted into a VCR, the 
low-power RF signal emit- 


ted by the embedded anten- 
na is in close proximity to 
the VCR’s read/write (R/ 
W) head. The intermittent 
bursts from the oscillator 
circuit ‘“‘scrambles’’ the 
tape signals picked up by 
the R/W head, constantly 
interrupting the viewing of 
the tape. 

The built-in battery has a 
life of about 9 to 12 
months—more than suffi- 
cient to cover the limited 
life of a cassette caused by 
the wear and tear of rental 
viewing. Suchasubsystem 
may only add less than $1 
to the cost of the cassette 
when tens of millions of in- 
telligent cassettes are 
manufactured. 

The programming in the 
embedded controller, a 
low-power PIC16C54 de- 
veloped by Microchip Tech- 
nology Inc., Chandler, 
Ariz., can be configured to 
suit the application just be- 
fore blank cassettes are 
manufactured. That’s be- 
cause Shapecourt elected 
to use a one-time-program- 
mable version of the MCU. 
Such programming can in- 
clude a unique identifica- 
tion number that would al- 
low the cassette to be 
tracked. 

A simple example of how 
the technology could be ap- 
plied would be to configure 
the MCU to turn off for a 
set period of time (say 24 or 


48 hours, for example) so 


the tape can be viewed by 
the customer. After the 
turn-off time period ex- 
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pires, the MCU reactivates 
the scrambling signal and 
the tape can no longer be 
viewed. 

A further measure of se- 
curity that can be addedisa 
sort of “remote control,” 
which the renter can also 
obtain from the rental 
store. The store would con- 
figure the control with a 
simple coded sequence, 
thus allowing a one-button 
“clicker” to emit an IR-cod- 
ed pattern. That pattern, 
when directed at the IR 
sensor in the cassette, 
would “lock” the tape after 
it was viewed, and could po- 
tentially unlock the tape to 
permit additional viewing 
within the rental period. 
The locking option would 
prevent children from 
viewing tapes left out in 
the open by adults. 

To set up the activation 
period, the intelligent cas- 
sette would be inserted 


intoasimple programming © 


station that could be part 
of a dedicated checkout 
stand or a computer-based 
register. The station could 
be set up to download vari- 
ous information, such as 
the title, date and time, pe- 
riod of rental, number of 
times rented, and so on. 
Some of the data can be 


temporarily stored in the | 


embedded MCU’s static 
RAM, because the MCU is 
continually powered. 

The electronic scheme 
also provides a tremen- 
dous benefit to the film 
companies and to the video 
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stores. First, the film sup- 
pliers could use the MCU to 
prevent advance viewing 
of anew release by specify- 
ing an unlock date. As a re- 
sult, cassettes could be dis- 
tributed across a wide area 
without anyone, even the 
video-store personnel, 
from viewing the tape be- 
fore a preset date. The 
scheme can even generate 
new distribution options 
by creating a total rental 
period over which the tape 
can be rented . This can be 
done by shutting off the 
scrambling at a certain 
date and then reactivating 
the scrambling, say, 3 
months after release. This 
would have the same effect 
as “pulling” the tape off all 
store shelves, so as to limit 
the release period to create 
demand. 

To store owners, it gives 
them a way to track the 
tape usage, title populari- 
ty, and other factors. In ad- 
dition, the electronic track- 
ing capability allows new 
forms of tape distribution 
between the studios and 
stores, such as innovative 
revenue sharing. But the 
scheme also provides yet 
another benefit—because 
the cassette is constantly 
emitting a low-power RF 
signal, that signal can be 
used by sensors to prevent 
shoplifting. A simple RF 
detector would be located 
at the door, looking for the 
RF signal. And, since the 
RF signal is deactivated 
once a tape is rented, 
there’s virtually no posst- 
bility of a false accusation. 
If a tape is purchased, the 
scrambling scheme could 
be permanently be dis- 
abled. 

For more information, 
contact Brian Gordon at 
Shapecourt at (011) 44 21 
308-6736, and Jim Nicker- 
son at Microchip at (602) 
786-7509. 

DAVE BURSKY 
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Now the same real-time tech 
ull of traffic lights can stop 
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INTRODUCING MICROWORKS"—THE REAL-TIME 
DEVELOPMENT SYSTEM FOR EMBEDDED APPLICATIONS. 


Everywhere you go, everywhere you 
look, the world is working in real time. 


And embedded systems are no exception. 


Now with MicroWorks, you can 


esign real-tim for- ss 
design real-t e perfo SR 

















mance into any em- 
bedded application—be 
it the anti-lock braking 
System on a motor- 


cycle or the sophisticated 


controls inside a fax machine. 


And MicroWorks comes 
from Wind River 
Systems, the leader 
in real-time tech- 


nology and creator 


of VxWorks? 
MicroWorks’ 
powerful development 
environment allows you 


to concentrate on writing 
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comes out of tts shell. 


your application. And since it’s the only 
system that ships with a full complement 


of integrated tools, you can begin right 


away. To speed the process even further, 


MicroWorks’ integrated ROM 
monitor lets you develop and 
debug code without the OS. And 
because MicroWorks’ core system 
uses less than 20K, there’s more 
room on the target for your application. 

Also, MicroWorks and VxWorks are 
100% compatible. So you can finally stan- 
dardize on a single, reliable development 
environment. Perfect for developers with 
a wide range of projects. 

Call your local sales office now 
for a free Get The Works package, and 


we'll send along a wall- 





sized poster of this photo 


before you can say “The 


Real Power In Real Time.” 
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RIVER 
SYSTEMS 


THE REAL POWER IN REAL TIME. 
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“T thought it was impossible to 
solve four redesign problems 
with one interconnect. 
Then I talked to Aries...” 


THE PROBLEM: 


“Get this: We just finished a run of 500 new boards when our top 
designer had a breakthrough. He could increase board capability by 
200% at almost no cost increase (meaning a ton of extra margin for 
us!). But the redesign would require: 


(1) a switch to an SMT device; 

(2) a re-routing of the circuitry; 

(3) an additional surface mount component, and 
(4) a 28-pin DIP package — all in the same space! 





Impossible? That’s just what we thought. 


THE SOLUTION: 


We had heard about Aries' problem-solving skills, so we gave 'em a call. 
They talked to our designer and, in a matter of hours, came up with exact- 
ly the solution we needed. Their Correct-A-Chip” semi-hybrid daughter 
board solution let us do everything we wanted... at a cost so low that it 
didn’t even impact our total cost... and in almost no time at all. 


THE PROOF: 


Listen, these guys aren’t magicians, but it sure seems that way. 

If you have a problem that needs a packaging/interconnect 

solution, call Aries. They can do things for you that you won't 
believe... until you see for yourself.” 








ARIES 
ELECTRONICS, INC. 


P.O. Box 130 Frenchtown, NJ 08825 
(908) 996-6841 FAX (908) 996-3891 








gab apaeh vasa 


Eos 


Sensible Solutions. . . Fast! 
CIRCLE 92 FOR U.S. RESPONSE CIRCLE 93 FOR RESPONSE OUTSIDE THE U.S. 


TECHNOLOGY ANALYSIS 


APPLIED TECHNOLOGY 
DOMINATES WESCON/93 


WESCON PROGRAM AIRS CHALLENGES AND SOLUTIONS 
FOR EXPLOITING EMERGING TECHNOLOGIES. 


MILT LEONARD 








escon returns this year to San Francisco’s Moscone 
Convention Center, Sept. 28-30, again giving high visi- 
bility to the application of advanced technologies. Many 
of these advanced technologies, developed by aero- 
space and defense contractors, are being directed at 
new mass-market opportunities like electric vehicles. 
This is an important consideration as companies at- 


tempt to redirect their business goals. This year’s pro- 
gram, consisting of 28 technical sessions, 48 panel dis- 
cussions and seminars, and 16 half-day tutorials, offers a range of timely 
subjects. These include portable power and energy management, program- 
mable logic, fuzzy logic, neural networks, machine vision, data compression, 


and embedded PCs. 


Many topics cut across a number of engineering disciplines. Some, howev- 
er, Such as power and energy management, are particularly important in the 
communications sector—that’s because portable electronic devices such as 
cellular telephones, laptop computers, and recorders continue to revolution- 
ize rechargeable-battery technology. In fact, two sessions are devoted to 


advances in small batteries for por- 
table electronics. 

In Session 10, Valence Technology 
Inc., of San Jose, Calif., will open the 
program with an introduction to bat- 
tery technology and a review of the 
characteristics of various types. This 
is followed by Sony Energytec Inc.’s 
(Fukushima, Japan) detailed descrip- 
tion of lithium-ion rechargeable bat- 
teries. 

Nickel-metal-hydride (NiMH) bat- 
teries are an increasingly attractive 
alternative to other disposable types 
because they’re environmentally 
safe. In session 10, Duracell Inc., of 
Needham, Mass. will discuss the 
nickel-metal-hydride cells it devel- 
oped with the same voltage charac- 
teristics as nickel-cadmium (NiCd) 
batteries, but featuring 25% to 40% 
more power. SAFT America Inc., of 
Valdosta, Ga., on the other hand, ar- 
gues in the same session the case for 
the venerable NiCd battery, citing 
the advantages of low cost, reliabil- 
ity, and design flexibility in keeping 
pace with changing requirements 
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GASPLASMA 
DISPLAY Has _ 







50,000-HR LIFE 


as-plasma dot-matrix dis- 

plays with a 50,000-hr. life 

ean be made with round, 
square, or rectangular pixel 
shapes. Called Plasmadot, the dis- 
plays have a neon-orange color, a 
130-degree viewing angle, a 50 ft.-L 
brightness, and are packaged in a 
flat-panel housing. The orange col- 
or can be modified with red, amber, 
or neutral filters. Pixel sizes range | 
from 0.015 in. to 0.001 in. with a 
minimum inter-pixel spacing of 
0.100 in. Available sizes are 128 x 
32. 128 x 64, and 280 x 120 pixel ar- 
rays. Custom arrays can be made in | 
The Cherry Corp., Waukegan, 
Tll.; (708) 360-2413. EET 
B@ Booth 6425 . 

































for portable power. In addition, ad- 
vanced charger designs are de- 
scribed by Benchmarq Microelec- 
tronics, Inc., Carrollton, Texas. 

In session 14, high-energy planar 
batteries are focused on by Portable 
Energy Products Inc., of Scotts Val- 
ley, Calif. Portable Energy Products 
specializes in advanced planar pack- 
aging of small, sealed lead-acid bat- 
teries for notebook computers. In 
the same session, zinc air batteries 
constitute the subject of a paper 
from AER Energy Resources Inc., of 
Smyrna, Ga. The session also in- 
cludes a discussion on recent devel- 
opments and applications in lithium 
rechargeable battery technology by 
Moli Energy Ltd., of Maple Ridge, 
B.C., Canada. Finally, battery legis- 
lative and regulatory issues are cov- 
ered by a representative from the 
Portable Rechargeable Battery As- 
sociation, of Atlanta, Ga. 

Session 18 treats the related sub- 
ject of recently developed tech- 
niques for optimizing power sources 
in portable electronic products. Mi- 
erel Semiconductor, of San Jose, 
Calif. uses the cellular telephone as 
an example to illustrate techniques 


BIE LECT 


for extending battery life. Next, Mi- 
cro Linear Corp., of San Jose, Calif., 
will introduce new integrated cir- 
cuits and power-control techniques 
for battery-powered systems. The 
session ends with a discussion of 
unique control schemes for extend- 
ing battery life by Maxim Integrated 
Products Inc., of Sunnyvale, Calif. 


PROGRAMMABLE LOGIC 


(FPGAs) combine the benefits of 
VLSI logic with user programmabili- 
ty. Session 11 expounds on these de- 
vices, examining the latest advances 
in the architecture of antifuse-based 
FPGAs. Actel Corp., of Sunnyvale, 


cient high-performance FPGA. This 
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programming support, and confi- 
gurability. 

The subject of FPGAs continues in 
Session 15, which focuses on ad- 
vances in SRAM-based FPGA tech- 
nology. Xilinx Inc., San Jose, Calif. 
opens the session by introducing sev- 
eral new FPGA devices with archi- 
tectural extensions to existing de- 
vice families. These products are de- 
signed to meet specific require- 
Field-programmable gate arrays 


Calif., will open the program with a 
discussion on how to design an effi- 


is followed by a paper from Cros- 
spoint Solutions Inc., of Santa Clara, 
Calif., on how interconnect technolo- 
gy dictates architecture choices for 
FPGAs and how each architecture 
type impacts the way FPGAs are de- 
signed. Issues covered include gate 
arrays versus FPGAs, interconnect 
technology versus cell granularity, 
timing control and predictability, 
performance, gate density, and utili- 
zation. 

Traditionally, field-programmable 
gate arrays have provided glue logic 
in several forms. With increasing 
clock rates and integration levels, 
advanced devices are now imple- = 
menting entire subsystems. In a 2. 
unique FPGA application, QuickLo- : 
gic Corp., Santa Clara, Calif., de- 
signed a 16-bit RISC CPU that com- 
bines datapath, state-machine, and 
arithmetic circuits in the company’s 
QL16x24 device. Described in ses- 
sion 11, the CPU includes a stream- 
lined RISC core, a register file, an 
ALU, an on-chip instruction cache, 
and a memory management unit. 

In the session’s final presentation, 
VLSI Technology Inc., of Tempe, 
Ariz., will discuss how programma- 
ble antifuse technology provides 
user configurability in ASIC-based 
system design to optimize perfor- 
mance within varying environments, 
change peripheral interfaces, and 
modify system code. Highlighting 
VLSI Technology’s pFSB technolo- 
gy, the paper covers via parasitics, 
PROM block structures, test and 
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ments, such as higher speed, more I/ 
O, or lower power. A new SRAM- 
based FPGA architecture devised by 
AT&T Bell Laboratories, Allentown, 
Pa., offers dense layouts for applica- 
tions previously reserved for gate 
arrays. AT&T describes the design 
techniques used to get good random- 
logic packing, high-density data 
paths, and high speed in the compa- 
ny’s Optimized Reconfigurable Cell 
Array (ORCA). 

Designs requiring fast time-to- 
market and up to 5000 gates usually 
are implemented with either FPGAs 
for high register counts, low standby 
power, and in-circuit configurability. 
They may also be implemented with 
erasable PLDs (EPLDs) when pre- 
dictable interconnect delays and 
ease-of-use are required. A presenta- 
tion by Altera Corp., of San Jose, 
Calif., in session 11 will demonstrate 
how the benefits of both device types 
are combined in the Flexible Logic 
Element Matrix (FLEX) family of 
programmable logic devices. The 
family spans eight devices that 
range in density from 2500 to 24,000 
usable gates. | 

Another architectural approach is 
described by Motorola Semiconduc- 
tor Sector, of Mesa, Ariz., in session 
11. Motorola Semiconductor Sector 
proposes a reprogrammable, parti- 
tioned fine-grained core-cell tech- 
nique coupled with timing-driven 
automated place-and-route soft- 
ware. According to Motorola, high 
performance depends more on the 
richness of the routing resources 
















wo independent digitizers 
running at rates up to 2.5 
Gsamples/s accurately 
characterize input signals to the 
300-MHz Model 9361 digital stor- 
age oscilloscope in real time. One- 
shot sampling can be triggered by a 
variety of functions, including 
glitch, pulse width, interval width, 
state- or edge-qualified, dropout, 
and TV triggering. Variable hold- 
off by time or by number of events 
is also possible. The digital storage 
oscilloscope is programmable 
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CABLING SYSTEM 


new line of shielded twist- 
ed-pair copper cables com- 
ply with the Type 1A, 2A, 
6A, and 9A extended specifications 
for the IBM cabling systems. All of 
the cables support IBM’s 100- 

















The cable specification also sup- 
ports 550-MHz video applications 















Coupler. Type 1A is a two-pair, 
shielded data cable; Type 2A cable 
has six pairs (two data, four voice). 
Type 6A is a two-pair, shielded of- 


an overall shield. 


rather than on granularity. Intel 
Corp., Folsom, Calif., wraps up this 
session with a description of its 
SRAM-based FLEXlogic FPGA fam- 
ily with on-chip nonvolatile memory. 

The subject of programmable-log- 
ic technology extends through Ses- 
sion 19, which deals with complex 
programmable logic devices 
(CPLDs). A good overview on the de- 
sign issues associated with in-sys- 
tem programmability is given by 
Lattice Semiconductor Corp., Hills- 
boro Ore. The company reviews the 


300-MHZ DIGITAL SCOPE HAS ONESHOT 






through GPIB and RS232-C inter- 
faces. Optional interfaces include 
Centronics and a PCMCIA 68-pin 
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STP WIRING ENHANCES IBM 





Mbits/s FDDI networks on STP. | 


operating with the existing IBM F- _ 


plenum constructions. All versions 
also conform to NEC and CSA stan- 
dards, meet IEEE 802.5 specifica- 
fice cable with a striated jacket; | tions, and are ETL verified. 
Type 9A has two twisted pairs with | 









All cables feature an overall | (817) 983-5200 | 


black jacket with a ripcord and all | : 


| interface for memory cards with 


| densities of up to 4 Mbytes. An op- | 


setups on 1.44-Mbyte or 720-Mbyte 


"LeCroy Corp. 

























Belden Div. of Cooper Indus- 
tries, Arlington Heights, I11., 
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technology and examines such Iis- 
sues as prototyping, manufacturing, 
reconfigurability for testing, func- 
tional reconfigurability, and device 
security. Several vendors use this 
session to launch new PLD families: | 
the MACH family designed by Ad- 
vanced Micro Devices Inc. Sunny- 
vale, Calif.; the MAX 7000 family 
from Altera, National Semiconduc- 
tor Corp.’s (Santa Clara, Calif.) 
MAPL 244 family, and the 7300 fam- 
ily of EPLDs developed by Xilinx. 
Although the art of designing elec- 




























tional 3.5-in. floppy-disk drive is for 
waveform storage or instrument 









DOS-formatted disks, which may 
be read on any PC display. An op- 
tional internal printer is also avail- 
able. Pricing for the digitizers 
starts at $8990 each, and delivery is 
six weeks ARO. 













_ Chestnut 
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tronic systems continues to be re- 
shaped by the conflicting demands 
of greater system complexity and 
shorter time to market, digital-logic 
synthesis remains the key design 
tool for producing gate-level imple- 
mentations of some higher-level 
hardware-description languages 
(HDLs). Presentations in Session 4 
examine state-of-the-art digital-logic 
synthesis. Following a technology 
overview by Xilinx, Cadence Design 
Systems, San Jose, Calif., discusses 
synthesis for advanced ASIC design, 
with a focus on challenges presented 
by 0.5-um processes. Mentor Graph- 
ics Corp., Wilsonville, Ore., then 
demonstrates timing-driven design 
for ASICs, and Viewlogic Systems 
Corp., Santa Clara, Calif., discusses 
the challenge of mapping to complex 
library models. 

MINC Inc., Colorado Springs, 
Colo., delves into the advantages and 
drawbacks of using an HDL like 
VHDL. Style paradigms, implemen- 
tation issues, and conversion to sili- 
con are all discussed. The session 
ends with a look beyond logic synthe- 
sis to high-level design, presented by 
Synopsys Inc., Mountain View, 
Calif. 


Fuzzy Loeic, NEURAL NETS 


Two conference sessions deal with 
one of the most significant develop- 
ments in the field of computer sci- 
ences—fuzzy logic. Addressing on- 
going advances in fuzzy logic, Ses- 
sion 21 opens with an overview from 
Togai InfraLogic Inc., Irvine, Callif., 
which explains basic concepts such 
as fuzzy sets, fuzzy operators, fuzzy 
rules, fuzzy inference, and defuzzifi- 
cation. A more philosophical exami- 
nation of the technology is given ina 
paper by the Motorola Center for 
Emerging Computer Technologies, 
Austin, Texas, which proposes a new 
approach to problem solving using 
neural/fuzzy technologies. 

Defuzzification in a fuzzy rule- 
base system transforms an action 
expressed in fuzzy terms into value 
that can be executed. A paper from 
The Huntington Group, Menlo Park, 
Calif. describes the strengths and 
weaknesses of the three most popu- 
lar defuzzifaction techniques, and in- 
troduces two other methods. Other 
papers in this session include a dis- 
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cussion of fuzzy logic and probabili- 
ty from HyperLogic Corp., Escondi- 
do, Calif., and a review of the evolu- 
tionary optimization of fuzzy rules 
by the University of Stuttgart, Ger- 
many. The final presentation dis- 
cusses how neural networks can be 
employed to detect frequency in 
speech signals. 

Additional fuzzy-logic applica- 


, itching, a line of rotary 
binary. ded mee pics are 


-gray-code o 
hexadecimal settings. 


; aad decal or | 


‘ead readers, laser readers, optical 
range finders, and optical commu- 
nications systems, the modules 


tions are presented in Session 25. The 
Motorola Microcontroller Technolo- 
gy Group in Austin discusses the re- 
quirements of fuzzy logic for control 
applications, and describes the struc- 
ture of a general-purpose, fuzzy-in- 
ference program for use in 8-bit mi- 
crocontroller systems. In a commer- 
cial application, Togai InfraLogic ex- 
pounds on a fuzzy expert-system 
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Varistors to the fore 


When you have valuable elec- —- The varistor line-up from S+M Components is Write to 

tronic circuitry that needs look- S+M Components includes right up front in terms of Siemens Matsushita Components 
ing after, leaving things to a block and disk models, quality too, with ISO 9001 GinbH & Co: KG 

guardian angel can be a little olus SMDs of course. SO certification for develop- Marketing Communication 

risky. Look to our varistors in- all the capabilities are there ment, design, production, P.0.B. 801709 

stead, andhowtheycansus- for a certain and sure appli- assembly and service. D ciel Munch 


uoting “Ceramic Components” 
tain all possible kinds of flash- — cation match. Founded on . 


over from 4 right up to 3500V. the know-how and expertise SN Ombre 


means playing safe and 


In industrial control and generated by our technol- 
eee staying safe — throughout 
consumer electronics, Just ogy center for ceramic 
spa aight. : the whole variety of 
like in telecommunications components in Austrian 


or automotive load dump. Deutschlandsberg. ceramic components. 


Compact multilayer chip 
varistor, with high non- 
linearity coefficient, surge 
Current up to 1000 A, mini- 
mum protective level 4 V 
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Longitudinal micrograph 

of a multilayer chip varistor: 
comb-like electrodes of 
noble metal ensure effective 
voltage limiting. 


There are more than 6000 
different models in our range 
of ceramic components 


@ thermistors 

@ dielectric resonators 
and filters 

@® varistors 

@® ceramic capacitors 

@ resistors 
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anything ts possible. 


In the jungle of programmable logic, many claim to 
be the fastest. But, as the PREP™ benchmark results 
confirm, it’s Altera’s MAX 7000 family that sets the pace. 
With pin-to-pin delays as low as 7.5 ns and in-system 
performance up to 125 MHz, any of the eight MAX 7000 


devices can put you ahead of the pack. 


However, speed isn’t the only reason for designing with 
MAX 7000. You also need the choice of multiple devices 
to get those designs up and running. With a range of 1,200 
to 10,000 available gates, there’s a MAX 7000 device 


that’s just right for your application. 


The MAX 7000 family gives you the most predictable 
architecture available. Its high-speed interconnect provides 
consistent, deterministic timing—something you won’t 


find in FPGAs. 


The MAX 7000 family even includes a 3.3 volt version 
for those power-critical applications. 


And with devices ranging in size from 44- to 208-pins, 
MAX 7000 has the highest pin-to-logic ratio of any 
programmable logic family. Of course, we offer all the 
package options you need. 


Speeding you from design to silicon is critical, and our 
easy-to-use MAX+PLUS II software helps meet your time- 
to-market deadlines. MAX+PLUS II is available for PCs 
and workstations, is compatible with industry standard 
CAE tools, and supports Verilog and VHDL interfaces. Its 
architecture independent design capability allows you to 
target your design into any Altera device family, including 
our revolutionary high-density FLEX devices. 


For more information on 
MAX 7000, or to receive 
your copy of the Altera 1994 
Data Book, call us now at 
800-9-ALTERA (800-925-8372), 
2610 Orchard Parkway, 

San Jose, CA 95134-2020. 


We'll show you how to 
get a jump on the competition. 











Package options: Plastic J-Leaded Chip Carrier (PLCC), Pin Grid Array (PGA), Quad Flat Pack (QFP) and our new 1-mm thick, Thin Quad Flat Pack (TQFP). 
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odel SMA-924 SCSI 

switch allows two host 

~systems equipped with 

a SCSI interface to share the same 
SCSI peripherals. The switch auto- 
matically provides the proper con- 
nection upon demand from the 
host. For use with the 8-bit SCSI 
single-ended interface, the switch 


accommodates synchronous or 
asynchronous data transfers, and 


approach to insurance-risk assess- 
ment. The paper compares the re- 
sults of tests using the traditional 
technique and fuzzy logic. In addi- 
tion, a fuzzy-logic hardware applica- 
tion for character recognition is the 
subject of a paper from VLSI Tech- 
nology, San Jose, Calif. The author 
proposes a system architecture us- 
ing new hardware components to 
overcome the performance draw- 
backs of prior software approaches. 

A novel technology, dubbed Neu- 
Fuz, combines the best features of 
neural networks and fuzzy logic into 
a hybrid that eliminates the short- 
comings of each. Described in a pa- 
per from National Semiconductor 
Corp., the author also reviews the po- 
sitives and negatives of fuzzy and 
neural-network technologies, and 
discusses potential NeuFuz applica- 
tion areas that range from appli- 
ances to industrial processing and 
control to automotive systems. Also 


by-2.4 
wad pede 300 1 W rat Ba W/ in A 
48-V de input family is for telecom- 
munications applications, and a 
300-V de input version is for use in 
electronic data-processing and test 
equipment. The HD-PA 

priced at $260 each in quantities of 
100. The 82 W/in.® PJ-PAK Series 
of military de-de converters comes 
in a 2-by-4.25-by-0.5-in® package 
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included is a sample application prob- 
lem for toaster control. 


MACHINE VISION 

Roboties is playing an increasing- 
ly vital role in equipment manufac- 
ture and assembly. Machine vision is 
one particularly critical element in 
such systems. In Session 2, several 
experts from a variety of industries 
discuss design and application of ro- 
botics and vision systems. A paper 
from the Dept. of Manufacturing 
Engineering at Miami University, 
Oxford, Ohio, reports on the latest 
robotics and vision-systems technol- 
ogies for manufacturing applica- 


tions and gives examples of actual 


implementations. The discussion 
covers machine-vision components, 
sensors, artificial intelligence, and 
expert systems. EG&G Reticon, Sun- 
nyvale, Calif., then describes hard- 
ware solutions for increasing imag- 
ing speed and reducing costs in ma- 
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chine-vision systems. 

The fundamentals of lighting for 
machine vision are presented by Lu- 
meX Co., Mogadore, Ohio. The dis- 
cussion includes front, back, and 
structured lighting techniques, with 
emphasis on the spectral character- 
istics of various types of light 
sources. Omni Dimensional Net- 
works, San Francisco, Calif., con- 
cludes this session by discussing 
how autosophy networks can be im- 
plemented to build a self-learning vi- 
sion system for robots. 

Session 6 looks at design and apphi- 
cation aspects of machine vision, 
with special emphasis on image-pro- 
cessing techniques. Following an 
overview on vision systems by Miami 
University, a paper from CR Tech- 
nology Inc., Laguna Hills, Calif., dis- 
cusses real-time inspection and qual- 
ity control. In addition, the advan- 
tages of digital- -output cameras in 
image-processing applications will 
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be presented by Cohu Inc., San Die- 
go, Calif. 

Image-processing functions in- 
volving repetitive computations can 
benefit from parallel processing, 
particularly for near-real-time appli- 
cations. MetaBasics Inc., Pleasan- 
ton, Calif., describes the Pipelined 
Image-Processing Engine (PIPE) 
used for image and vision process- 
ing. The author tackles issues involv- 
ing hardware architecture and the 
software environment. 

Recent developments in image ac- 
quisition for manufacturing applica- 
tions is the subject of a paper from 
Loral Fairchild Imaging Sensors, 
Milpitas, Calif. The presentation em- 
phasizes post-acquisition electronic- 
image storage and information ex- 
traction. The Institute of Machine 
Tools and Production Science, Karls- 
ruhe, Germany, rounds out this ses- 
sion by describing a milling opera- 
tion that combines optical sensors, 
vision systems, and neural networks 
to measure tool wear. 


Data COMPRESSION 


Data-compression technology has 
become indispensable for any sys- 
tem involving the transport and stor- 
age of huge amounts of data. Soft- 
ware packages can now double disk- 
drive capacity, while new standards 


also availa 7 
figuration. 1 
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can double modem transmission 
rates. Four speakers in Session 7 ad- 
dress advanced applications for loss- 
less data compression. 

The evolution of lossless data com- 
pression is traced in a paper by Omni 
Dimensional Networks, San Francis- 
co, Calif. The author discusses vari- 
ous compression coding techniques, 
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applications, and future directions. 
He concludes that data compression 
may be only the first sign of a coming 
revolution that will bring forth a new 
information theory as well as self- 
learning networks. A second paper 
from Omni discusses data compres- 
sion for disk files and communica- 
tions networks. 

Employing autosophy networks in 
lossless image compression is the 
subject of a presentation by Applied 
Autosophy, Reseda, Calif. The paper 
imparts a new theory of learning and 
information, and compression tech- 
niques for HDTV and computer 
graphics. 

Self-growing autosophy data net- 
works may soon be used to design 
brain-like multimedia databases in 
which data is stored in a highly com- 
pressed format. This issue is ad- 
dressed in a paper by Hughes Air- 
craft Co., Los Angeles, Calif. Includ- 
ed is a background discussion on au- 
tosophy and a description of an 
experimental learning system that 
exhibits a 3.7:1 data compression for 
a 522-kbyte database, and a 23:1 in- 
cremental data compression. 

The topic of data compression 
spills over into Session 27 on digital 
video. First, an overview on digital 
video systems is given by Cahners 
Publishing Co., Newton, Mass. 
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If You Think High Performance FPGAs 
Cost Too Much... 
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Presentations use or include the most recent PREP PLD Benchmark data 
which was measured according to Benchmark Suite #1, Version 1.2, dated 3/28/93. 


Any analysis is not endorsed by PREP. 
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Think Again. Think Actel. 
High Performance FPGAs 
Without The High Price. 


Get a load of this... 
Actel's A1240A devices can save you 50% 
over other leading FPGAs and EPROM-based 
PLDs at equivalent densities and performance. 
With millions of parts shipped, it is little won- 
der that Actel’s popularity has helped us 
reduce our prices to a third of what they were 
only two years ago. That means, you can get 
the high performance you need at a price you 
can afford. 

Think Performance and 
Predictability 
Based on the 1993 PREP benchmarks, Actel’s 
ACT 2 devices offer an exceptional price/per- 
formance value. For example, there’s the 
A1240A-2, the fastest ACT 2 family member. 
It can implement a 16-bit accumulator at 36 
MHz, a 16-bit counter at 58 MHz, and a 16-bit 
pre-scaled counter at 95 MHz. 

ACT 2 is not only fast, but predictably fast, 





Xilinx CEM with no 
: more 
36.3 MHz_|/48.4MHz | 35.0 MHz than 


e/performance at 4000 gates - Actel's A1240A 10% 
variance from fastest to slowest instance 
according to the PREP benchmarks. Actel’s 
segmented interconnect architecture and 
PLICE. antifuse technology deliver perfor- 
mance you can count on. 


Acta 





standard PLD tools like ABEL for state 
machine design or industry standard CAE 





tools from 

Mentor 

Graphics, 
Cadence, For integrating 2500 gates use one Actel FPGA or 12 22V10s 


OrCAD and Viewlogic— to name a few. To 
complete your design, our Designer™ Series 
development tools start at $995 and feature 
fully automatic place and route with guaran- 
teed high gate utilization. 

Think Service and Support 
You get ali this, plus extensive service and 
support. Actel’s technical HOTLINE and our 
Action FACTS system provides you automatic 
access to technical documents, design tips and 
experienced engineering support to help you 
meet your time to market goals. 

So for high performance at a price you can 
afford — Think Actel. For more information, 
call us at 1-800-228-3532 or send in the 
attached card today. You’ll receive our new 
1994 full line databook and you can request 
your own copy of the 1993 PREP benchmarks. 
Also ask us about our 1200 gate FPGAs for 
under $10! 

Please call 1-800-228-3532 





Actel Corporation 955 E. Arques Avenue, Sunnyvale CA 94086 Actel Europe Ltd. Intec 2, Wade Road, Basingstoke, Hants RG24 ONE U.K. 
1. Average number of PREP instances, approximately 4000 gates or 20 PALCE22V10s. 2. PREP Derived Data-average internal operating frequency, in MHz. 
3. 100 piece PQFP price quoted by authorized distributor, August/September 1993. 4. Typical Icc per device multiplied by number of devices. 

5. Based on 100 piece PLCC price quoted by authorized distributor, August/September 1993. ACT, PLICE, Designer, and the Actel logo are trademarks or 
registered trademarks of Actel Corporation. PREP is a trademark of the Programmable Electronics Performance Corporation. 

All other brand or product names are property of their respective holders. 
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New 4M video RAMs feature 





60ns speed; 256K x 16 RAM 
and 512 x 16 SAM. 








Video memories should release, not restrict, the 
flow of images. That’s why the leader in 2M 
video RAMs is introducing a new generation of 
4M VRAMsS designed to give you faster graphics, 
higher resolution and an expanded color palette. 

Dual port technology increases speed and 
convenience. NEC’s new 4-Megabit video RAMs 
use a 0.54 CMOS process to integrate a256Kx16 
RAM and a 512x16 SAM. Access speeds to both 
RAM and SAM are unsurpassed — 60ns and 15ns, 
respectively. 

Convenient functions for the RAM port 
include Block Write, Flash Write, Byte Write 
Control, and Write per Bit. 

The SAM port permits operation at speeds up to 
SOMHzZ. It features Split Read/Write Transfer and 
Binary Boundary Jump. 

Our 4M VRAMS are available in two eccess 
modes: fast page and hyper page. The hyper 
Page type runs at speeds up to 33MHz clock. 
Both types support 5V and 3.3V operation. 

Graphics performance can give you a 
critical advantage in the today’s market for 
workstations or high-end PCs. To enhance speed, 
resolution and color in your system, find out 
about the new 4M VRAMs from NEC. 


For fast answers, call us at: USA Tel:1-800-366-9782. Fax:1-800-729-9288. 
Germany Tel:0211-650302. Fax:0211-6503490. The Netherlands Tel:040-445-845. Fax:040- 
444-580. Sweden Tel:08-753-6020. Fax:08-755-3506. France Tel:1-3067-5800. Fax:1-3946- 
3663. Spain Tel:1-504-2787. Fax:1-504-2860. !taly Tel:02-6709108. Fax:02-66981329. 

UK Tel:0908-691133. Fax:0908-670290. Ireland Tel:01-6794200. Fax:01-6794081. 

Hong Kong Tel:886-9318. Fax:886-9022. Taiwan Tel:02-719-2377. Fax:02-719-5951. 

Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:253-8311. Fax:250-3583. 

Australia Tel:03-8878012. Fax:03-8878014. Japan Tel:03-3454-1111. Fax:03-3798-6059. 
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Then, Brooktree Corp., San Diego, 
Calif., discusses digital-video decod- 
ing techniques and traditional decod- 
ing systems. The company also intro- 
duces its all-digital decoder chip. Im- 
age preprocessing for optimal com- 
pression is addressed by Philips 
Semiconductors, Sunnyvale, Calif. 
The author reviews TV broadcast 
standards, compression input for- 
mats, video-capturing methods, and 
resizing techniques. 

Pixel Semiconductor Inc., Plano, 
Texas, identifies the challenges of 
merging video into a graphics dis- 
play in multimedia applications, and 
then offers solutions. The subjects 
covered include overcoming the con- 
flicting video standards for image 
scaling; color-format conversion; 
compression/decompression algo- 
rithms; and the advantages and dis- 
advantages of analog, digital, and 
hybrid design solutions. The session 
ends with a look at the issues con- 
cerning audio for digital video by 
Texas Instruments, Dallas. 


EMBEDDED PCs 
Using the IBM PC/AT architec- 
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ture in non-desktop, embedded appli- 
cations continues to pique the inter- 
est of designers of communications 
devices, vending machines, test 
equipment, data-acquisition and con- 
trol products, and medical instru- 
ments. Session 28 reviews advan- 
tages, disadvantages, and enhance- 
ments to the PC architecture, and 
compares alternative implementa- 
tions. 

The session opens with a presenta- 
tion from Ampro Computers Inc., 
Sunnyvale Calif., which discusses 
the need for embedded-system stan- 
dards, PC hardware and software 
options, the shortcomings of stan- 
dard PCs, mechanical and environ- 
mental concerns, and functional en- 
hancements for embedded applica- 
tions. The author also reviews PC re- 
packaging schemes for embedded 
systems. This is followed up I-Bus 
Systems’ (San Diego, Calif.) look at 
passive-backplane PCs for embed- 
ded applications. 

Pro-Log Corp., Monterey, Calif., 
provides a checklist that runs down 
the common requirements for an em- 
bedded PC. The paper elaborates on 


B Technologies, Inc., 
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the specifics of the checklist items, 
including mechanical ruggedness, 
open architecture, I/O, connectivity, 
packaging, and operator interface. 
The PC-compatible, busless single- 
board computer approach is given its 
due by Megatel Computer Corp, 
Weston, Ontario, Canada. Following 
an overview and history of embed- 
ded PCs, the hardware and software 
features of a busless single-board 
computer are detailed. 

A second Ampro paper winds up 
the session by discussing the use of 
PC/104 embedded PC modules. The 
author describes a proposed exten- 
sion to the IEEE-P996 specification 
for the PC/104 form factor. Also cov- 
ered are bus-configuration options, 
signal definitions, and electrical 
characteristics. 
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ERMINAL BLOCKS PLUG INTO 
CIRCUIT BOARDS 


_"urostyle terminal blocks 
| pare a two-piece plug and 
header system that are po- 
larized with the industry-standard 






rising cage pressure clamps for 
holding wire sizes between 12 and 
30 AWG. 

Two types are available, differ- 
ing only in their terminal spacing: 
Series 86 has terminals spaced on 
: (.200-in. centers, and Series 87 is on 
5.0-mm (0.197-in.) centers. Both ter- 
minal blocks are available in 
lengths from 2 to 12 circuits. The 
pricing is $0.44 per mateable set in 
quantities of 250 pieces. 

The terminal blocks can be deliv- 
ered from the factory in three 
weeks after receipt of order. They 
are also available immediately 
from stocking distributors. 

Beau Interconnect Systems, 
Laconia, N.H.; (603) 524-5102. 
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A Thermovision® infrared imaging system 
lets you see beyond the obvious. 


It can tell you a lot more about 
your product than just its temp- 
m erature. It can also open your 
& eyes to hidden aspects of 

_ your product's syner- 

b gism and perfor- 
; mance, and confirm 
| theoretical com- 
f puter models under 
y real or simulated 
r operating conditions - 
in a way that no other 
instrument can. 


And a Thermovision infrared 
imager can help you bring the 
abstract into reality in real time, 
non-destructively and with 
remarkable accuracy and 
repeatability. 


For “Benchmarkers”, a com- 
prehensive multi-media kit that 
will show you how you can use 
the infrared imagers that set the 
standards for non-contact tem- 
perature measurement 
to set the standards for 
your product, check the 
ay reader service number 
for call or write AGEMA 
Infrared Systems Inc., 
F 950 County Avenue, 
Secaucus, NJ 07094. 
201-867-5390. 
Fax. 201-867-2191. 


BeAGEMA 


Infrared Systems 
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SGS-THOMSON, the world leader in Smart 
Power ICs, can put an encyclopedia of dynamic 
power applications, plus the industry’s most 
innovative power ICs and discretes in your hands. 

Want to minimize assembly costs and max1- 
mize reliability? Increase design functionality 
and performance without increasing complexity 
and costs? Deliver more power to the load without 
expensive heatsinks and cooling fans? 

Send for SGS-THOMSON Microelectronics 
Free Designer’s Guide to Power Products. You'll 
find the most efficient solutions to tough power 


© 1993 SGS-THOMSON Microelectronics. All rights reserved. 


design problems right at your fingertips. The 
Designer's Guide is the one reference source that 
gives you ready answers to questions about 
stepper, DC and brushless motor control, plus 
power supplies, thermal management and more. 

As the world’s number one supplier of 
power ICs, SGS-THOMSON can support you 
with much more than an encyclopedia of powerful 
ideas. We back your designs with leading power 
products. For example, Multipower-BCD™ 
(Bipolar, CMOS and DMOS), the world’s leading 
Smart Power technology, lets you integrate 





YOUR HANDS. FREE. 


unlimited power transistors Mail us your business card or write us on 
in the output stages. Our your company letterhead today: 1000 E. Bell 
unique VIPower™ devices —_ Road, Phoenix, Arizona 85022. Or FAX 

feature true vertical cur- 602-867-6102. If you are a design engineer, 

rent flow just like apower © SGS-THOMSON will put real power in your 
transistor, with your choice —_ hands with a free copy of our 1200-page 

of MOS or Bipolar out- Designer's Guide to Power Products (while 

put. SGS-THOMSON’s supplies last). Once you’ ve seen how good our 
extensive family of power design ideas look on paper, you’!] want to 
Power MOS transistors see them in silicon. 


The leader in power packages | a ee 
comes through again with are lowering dissipation 


PowerSO-10" the first i d raising device speeds. 
mae high ep = S GS -THOMSON 
surface mount packages. 
Ay/ MICROELECTRONICS 
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In-Circuit Emulators and Background Debuggers 



















Microsoft Windows 3.X based user interface 


Pull down Menus Speed bar (point and click) 


EMUL300. N wi S| 


On-line help 
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TECHNOLOGY ANALYSIS 


RECENT ADVANCES STRETCH 
BIPOLAR/BICMOS PROCESSES 


1993 BIPOLAR/BICMOS CIRcuITS AND 
TECHNOLOGY MEETING AIRS ADVANCED 
ANALOG / DIGITAL PROCESSES AND ICs. 


FRANK GOODENOUGH 





espite the continual advances in CMOS technology, bipolar 
junction transistors (BJTs) will always be needed for most of 
the tough tasks, particularly those demanding maximum 
speed or bandwidth. Though they may not receive the hype 


given some of the other technology breakthroughs, BJTs and other bipolar 
technologies are just as important in attaining high performance. The prima- 
ry venue for announcements of major advances in bipolar technology is the 
Bipolar/BiCMOS Circuits and Technology Meeting. The conference is held 


every year in Minneapolis. 


This year’s conference (October 4 and 5) is dominated by technical presen- 
tations describing high-speed npn-only processes and circuits for next-gener- 
ation logic. Others touch on topics ranging from trench-isolated transistor 
structures for both digital and analog circuits to RF and high-voltage/power 
ICs. In addition, several papers describe npn transistors with an f, between 
30 and 40 GHz, performance that challenges GaAs MESFETs. 
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1. THIS TRENCH-ISOLATED NPN TRANSISTOR built on a 0.5-um 
double-polysilicon process provides NTT IC designers with an f, of 40 GHz. They included 
eight-to-one ECL frequency dividers that can handle 22-GHz input signals. 





The show is highlighted by trench- 
isolated npn-only processes devel- 
oped by three companies: NTT’s LSI 
Laboratory, Atsigi-shi, Japan; Hita- 
chi’s Central Research Laboratory, 
Tokyo, Japan; and Tektronix Micro- 
electronics Inc., Beaverton Ore. (de- 
scribed in Sessions 4.2, 4.3, and 14.1, 
respectively). Their npn transistors 
achieved f,s of 40 GHz, 38 GHz, and 
30 GHz, respectively. A fourth paper 
(Session 14.1), from IBM, Yorktown 
Heights N.Y., describes a comple- 
mentary ECL circuit built on a com- 
plementary-bipolar (CB) process 
that can be used to produce 35-GHz 
pnp transistors. 

The NTT team calls its process the 
Super Self-aligned, 0.5-um double- 
polysilicon process, or SST1C (Fig. 
1). To create the shallow base re- 
quired to build fast-switching verti- 
cal npn transistors, the process uses 
a thin oxide that’s been implanted 
with BF, (boron difluoride), which is 
used as a diffusion source. The tech- 
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nique minimizes channeling, dam- 
age to the crystal structure, and base 
resistance. Damage is further re- 
duced by rapid thermal annealing 
(RTA) of the base structure after im- 
plantation and diffusion. 

The collector electrode is formed 
by filling the trench with phospho- 
rous-doped polysilicon, which re- 
duces device area and collector resis- 
tance. The 40-GHz f, was achieved at 
a collector-emitter voltage of 1 V and 
a collector current of 1.2 mA. The 
transistor’s BV,,, is 3.6 V, its Karly 
voltage (V,) is 9.8 V, and its current 
gain (@) is 60, resulting ina BV, prod- 
uct of about 600 V. 

Because B is a dimensionless num- 
ber and Early voltage is in volts, the 
units of their product is expressed 
basically in volts. However, Early 
voltage, which is a “figure-of-mer- 
it,” is often expressed as a dimen- 
sionless number, as is BV ,. 


TINY FEET 


The second of the trench-isolated 
npn-only processes is Hitachi’s 
biCMOS technique. Its designers 
pursued a dual goal in developing the 
process: maximize the f, and mini- 
mize bipolar-transistor size (Fig. 2). 
As a result, the process can be used 
to build very small silicon npn tran- 
sistors with footprints of just 9.4 
um’. It can also be used to build 
CMOS FETs with gate lengths be- 
tween 0.4 and 0.6 pm. The npn tran- 
sistors employ a sidewall polycide 
base technology called SPOTEC, 
which cuts the devices’ size to less 
than that of CMOS FETs made with 
the same the process. 

The npn transistor’s 38-GHz f, was 
achieved by low-energy base implan- 
tation followed by RTA and pedestal- 
collector implants. To minimize the 
npn transistor’s isolation area, the 
narrow (0.6 xm), deep (3 wm) trench 
is etched close to the active region 
and filled with SiO, by chemical va- 
por deposition (CVD). The sidewall- 
polycide base technology, which self- 
aligns the polysilicon base to the in- 
trinsic base region, further reduces 
the npn transistor’s size. In this pro- 
cess, CVD is used to selectively de- 
posits tungsten on the sidewall sur- 
faces of the polysilicon, which is then 
silicided. 

CMOS and biCMOS gates with the 


Ee LECT RO 


— fpn Sidewall polycide 
Emitter / hase 





nMOS 


PERNA 


N 


WML 


transistor in Hitachi’s biCMOS process. The transistor provides an f, of 38 GHz and is 


smaller than MOSFETs from the technology. 


same total area were built on the pro- 
cess. The delays for the biCMOS 
gates ran less than half that for the 
CMOS gates. When driving 0.5 pF, 
the delays were 0.4 and 1.1 ns, re- 
spectively. 


WIDE SIGNAL SWINGS 


The third process advance comes 
from Tektronix. Circuits built on its 
30-GHz process must handle analog 
and mixed-signal circuits with signal 
swings potentially far greater than 
those required of ECL. Thus, two 
versions were developed with 
BV ox08 of 4.5 and 7, respectively (a 
function of the thickness of the epi- 
taxial layer). 

The higher-voltage 7-V process 
version has a lower f, of 22 GHz. 
Both process versions can be used to 





3. THIS ECL CIRCUIT developed 


by IBM is built on a complementary- 
bipolar process. The vertical pull-up pnp 
Q, has an f, of 35 GHz. It can cut gate 
power for a given gate delay while driving 
a given capacitive load. 
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a 2. TRENCH ISOLATION anda sidewall-polycide base process build the npn 


also build Schottky diodes and later- 
al pnp transistors. They can also be 
used to build laser-wafer-trimmable, 
thin-film NiCr resistors. As is the 
case with the two previous process- 
es, the Tektronix technology em- 
ploys a deep (4 wm), narrow (0.8 wm) 
trench and RTA. 


COMPLEMENTARY ECL 


Until recently, high-speed CB pro- 
cesses have been the hallmark of 
state-of-the-art analog ICs (ELEC- 
TRONIC DESIGN, Sept. 2, p. 47). How- 
ever, IBM’s Research Div., York- 
town Heights, N.Y., used a CB pro- 
cess with 0.8-um design rules to 
build high-speed digital circuits. 
IBM employs a self-aligned, double- 
polysilicon technology to build a di- 
rect-coupled complementary push- 
pull ECL (DC-PP-ECL) monolithic 
circuit (Fig. 3). 

The high-speed circuit not only 
cuts the delay of a 1-mW gate in half 
and raises its drive capability by a 
factor of two, but it also reduces the 
gate power required for a given de- 
lay. It features a direct-coupled pnp 
pull-up transistor (Q,) that’s used 
with the conventional npn pull-down 
transistor (Q,). 

Applying pull-up, pull-down tran- 
sistors provides a sharp, self-termi- 
nating, current pulse through the 
pull-up transistor during the switch- 
ing transient. The circuit minimizes 
gate delay by completely decoupling 
the collector load resistor (R,) from 
the signal path. 

Gate delay for the circuit runs 158 
ps/pF for the complementary ECL 
gates. In comparison, gate delay for 
conventional ECL gates manufac- 
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what you pay for. 











Because we're synthesizer specialists, we give 
you more for your money in more ways than one. 


From our economy PTS x10, to our space- 
saving PTS 310, to our top-of-the-line PTS 1000, 
we have more models to cover your source needs 
from 100 KHz to 1 GHz. 
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All of our synthesizers feature low power 
consumption, low spurious output (as low as 
-75 dBc), low phase noise, and fast frequency 
switching (as fast as 1 usecond). 
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need to specify the 
most synthesizer for 
your money. 


Call or FAX us for your 
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tured on the same process run over 
twice that at 351 ps/pF. 

Driving a 3-pF load, the delay for a 
1-mW ECL gate on the CB process is 
a mere 100 ps. On the other hand, the 
delay nearly doubles for a 1-mW con- 
ventional ECL gate manufactured 
on the same process. : 


ISOLATED CB PROCESSES 


A pair of technical presentations, 
one from Tektronix (Beaverton, 
Ore.) and one from United Technolo- 
gies (Colorado Springs, Colo.), de- 
scribe the latest analog CB process- 
es (Sessions 8.2 and 3.2, respective- 
ly). Both processes use different 
forms of isolation. 

The Tektronix process can be used 
to build JI npn transistors with an f, 
of 9 GHz, and pnp transistors with an 
f, of 5 GHz. The BV,,. for the npn 
transistors is 9 V and for the pnp 
transistors 10 V. 

Bipolar transistors for analog cir- 
cuits demand more from the process 
than transistors used in ECL gates. 
Particularly, the BV, product must 
be maximized. However, V, is a 
function of BV,,,, which usually 
drops in value with an increase in the 
f,. As a result, when designing high- 
frequency analog processes, engi- 
neers must make trade-offs between 
the maximum f, possible and the 
BV Gao level needed to handle analog 
signals. 

A good rule of thumb states that 
BV, should equal 2", where n equals 
the accuracy required of the circuit 
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1.5-A, 80-mH inductive loads and clamp any turn-off transients to 72 V. It features a suite of 


- 5. THIS POWER IC CIRCUIT designed by National Semiconductor, can switch 


patented self-protection features that handle the effects of stray inductances. 


in bits. Consequently, transistors for 
an IC that must provide 8-bit perfor- 
mance should have a BV, product of 
at least 256, while 12-bit perfor- 
mance requires a product of about 
4000. In a manner similar to the way 
they work their way around low 
BV (x8, top analog IC designers can 
work their way around these poten- 
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UTMC created the first 40-V complementary process on bonded wafers. The npn’s and pnp’s 


7 4. SOME HIGH-SPEED AN ALOG ICs need +15-V rails. To fill that need, 


f,s run 3 GHz and 2 GHz, respectively. 
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tial accuracy limits—but not without 
complicating the design. 


SUBSTRATE ISOLATION 

The designers of the Tektronix 
process, called C-SHPI, added a ver- 
tical pnp transistor to an existing an- 
alog npn process called SHPI. The 
npn and pnp transistors’ BV, are 
2160 and 330, respectively. This is 
based on a beta of 120 for the npn 
transistors and a beta of 30 for the 
pnp transistors. Major design goals 
included both performance and man- 
ufacturability. 

The process placed the pnp tran- 
sistor in a lightly doped n well to 
achieve the required substrate isola- 
tion. A silicon implant is followed by 
a boron implant to create the p* re- 
gion. That silicon implant helps pre- 
vent damage to the crystal struc- 
ture, which typically occurs during 
high-dose boron implants. 

The silicon implant also permits a 
much lower buried-layer sheet resis- 
tance than would have been feasible 
without the silicon/boron implant. 
That’s because when followed by a 
low-temperature regrowth cycle and 


DES IGQUN 





INDUSTRY STANDARD +5V RS-232 
NOW OPERATES WITH 
0.1pF CAPS! 


Save Money and Reduce Board Space 


Maxim's new MAX200 family of RS-232 transceivers uses tiny, inexpensive 0.1uF external capacitors 
instead of the bulky, expensive 4.7UF and 10uF capacitors previously required. And, the MAX200- 
MAX211 are compatible with the industry standard MAX230-MAX241 in pinout and function. 
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Capacitors 
¢ Industry-Standard MAX23x Pinout 


¢ Priced Same or Lower than 
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5 drivers with shutdown 

Standard +5V/+12V or battery supplies 
Industry standard MAX232 pinout 

No external caps 

4 drivers: replaces 1488 in +5V system 
No external caps 

Ideal for modems: available in SSOP 
Ideal for modems: available in SSOP 
Ideal for printers: available in SSOP 
Standard +5V/+12V or battery supplies 
Complete +5V/AT port SSOP package 
MAX211 + 2 receivers active in shutdown 
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high-temperature diffusion, defect 
density in the n epitaxial layer (which 
is grown later) is minimal. 

Like several of the previous pro- 
cesses, the base for the Tektronix C- 
SHPI process is created with a low- 
energy BF, implant, followed by 
RTA. Vanadium silicide forms the 
metallic contacts and the technolo- 
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gy’s Schottky diodes. These process 
steps are followed by two layers of 
gold-interconnection metal laid out 
ona 4-ym pitch. 


CLASSIC SUPPLY RAILS 


While the application of many of 
today’s analog ICs permit circuits 
built on processes with a BV (4, be- 
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tween 5 and 10 V (for example, video 
and RF tasks), a number of applica- 
tions still require classic +15-V sup- 
ply rails. For example, many imag- 
ing and data-acquisition applications 
now demand high speed as well as 
high precision. 

With that in mind, a team from 
United Technologies Microelectron- 
ics Center (UTMC), Colorado 
Springs, Colo., has come up with a 
high-speed/wideband process fea- 
turing a BV,,,,. of 40 V. The process, 
called ACUTE, combines the use of 
trench isolation with fabrication on 
bonded, silicon-on-insulator (SOI) 
wafers, a form of dielectric isolation 
(DI). This is only the third announce- 
ment of a bonded-wafer process. It 
follows an announcement by Harris 
Semiconductor by about 21 months 
and is concurrent with that of Ana- 
log Devices (ELECTRONIC DESIGN, 
Sept. 2, p. 39). However, while Har- 
ris Semiconductor developed their 
own wafer-bonding technology, 
UTMC (and Analog Devices) em- 
ploys wafers from Shin-Etsu Hando- 
tai Co., Tokyo, Japan. 


25 V AND UP 

In addition to the BV,,,, of 40 V, 
ACUTE’s npn and pnp transistors 
sport f,s of 3 and 2 GHz, respectively. 
The BV, product of the npn transis- 
tor runs 30,000 V, that of the pnp 
transistors 2000 V, based on betas of 
150 and 80, respectively. 

In this and other bonded-wafer 
processes, the trenches are etched 
from the surface of a thinned tran- 
sistor-quality silicon wafer down to 
the oxide that’s buried between the 
two wafers (Fig. 4). As a result, sill- 
con dioxide isolates each transistor 
from each other. 

ICs built on these types of com- 
plete DI or SOI processes are free 
from the typical ac and de parasitics 
of junction-isolated (JI) devices. 
These parasitics limit speed and 
bandwidth and can cause latch-up 
problems when exposed to high tem- 
perature, high voltage, or ionizing 
radiation. 

The technology features comple- 
mentary twin wells containing com- 
plementary twin buried layers and 
collector plugs. The trench is etched 
down to the buried oxide through ap- 
proximately 5-6 ym of silicon, includ- 
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CIRCLE 347 FOR U.S. RESPONSE CIRCT.F 248 FOR RECPONGR OIMNTOQINE TOP ITG 


Maxim is a registered trademark of Maxim Integrated Products. © 1993 Maxim Integrated Products 


















Over 68 standard models 


Special voltage 
combinations available 


Parallel operation 

Fixed frequency 

Fully regulated 

Short circuit protected 
True redundancy operation 


See EEM or send direct 
for Free PICO Catalog. 

Call toll free 
in NY call 914-699-5514 
FAX 914-699-5565 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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WANT T0 GO? 


or registration informa- 
tion, contact Janis Jopke 
at Conference Coordina- 
tion Services, 6611 Coun- 
tryside Dr., Eden Prairie, MN 
55346. Phone: (612) 934-5082; fax: 
(612) 934-6741. 


ing the buried layers. The layers are 
formed in a 2-um layer of silicon on 
the 1-wm-thick buried oxide. The 2- 
um-wide trench can support 250 V af- 
ter its sidewalls are oxidized and the 
space between them backfilled with 
polysilicon. 

The V,, match between transis- 
tors from the process runs better 
than +500 mV. This is more than low 
enough for most high-speed/wide- 
band op amps. 


LOWER VOLTAGE 

Not all “high-voltage,”’ wideband, 
analog IC applications need comple- 
mentary transistors that handle 40 V 
between the supply pins. Using tech- 
niques borrowed from many of the 
previously described low-voltage 
processes, a team at Philips Semicon- 
ductors (session 8.3), developed a 
process that builds npn transistors 
with an f, of 5.5 GHz at a collector-to- 
emitter voltage of 26 V. Their Early 
voltage runs from 160 to 180, while B 
is between 50 and 70. Moreover, that 
B specification holds over seven de- 
cades of collector current totaling up 
to 100 pA. 

Thus, the BV, product of the pro- 
cess’s npn transistors runs in excess 
of 12,000. That’s the highest yet re- 
ported for devices with f,s above 5 
GHz, and twice that of the low-volt- 
age bonded-wafer processes. BV ¢p9 
is 30 V and BV,,40, also important for 
analog circuits, is 60 V. 

These transistors are fabricated in 
a lightly doped epitax that’s 4 wm 
thick. The resistance of its antimony- 
doped sub-collector (buried layer) 
runs 18 0/square, which is linked to 
the collector contact with a deep plug 
diffusion. Its intrinsic base is ion im- 
planted through a barrier oxide at 
low energy to minimize structural 
damage. The oxide is stripped and a 
layer of polysilicon is deposited and 
doped with an arsenic implant. The 
polysilicon is patterned and an an- 
neal activates the emitter dopant to 
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form the emitter junction. Following 
several additional steps, active re- 
gions are silicided with platinum. 


A Unique Power IC 


Driving inductive loads (turning 
them on and off) isn’t a favorite task 
of general-purpose ICs. However, an 
international two-person team from 
National Semiconductor, Greenock, 
Seotland and Santa Clara, Calif., de- 
scribes a dual high-current driver IC, 
with each half being rated at 20 V 
and 1.5 A (Fig. 35). 

Besides the high current ratings, 
each driver section can also clamp 
transients. For inductances up to 80 
mH, each section can clamp turn-off 
transients at 72 V and 1.6 A while dis- 
sipating up to 116 W for up to 2.4 ms. 

The IC’s suite of self-protection 
and alarm circuits includes a cur- 
rent-limit/short-circuit-output flag 
that also turns off the power switch, 
and an open-circuit detector and 
flag. The IC also has an output-over- 
voltage detector circuit that senses 
when the output exceeds 28 V and 
turns off the drive to the npn-transis- 
tor output switch. 

This IC contains a unique set of cir- 
cuits. These circuits can prevent se- 
vere momentary overheating (and 
eventual demise) of the npn output 
transistor, caused by repetitive cy- 
cling from OFF to ON states due to 
overvoltage. 

The circuits sense the condition of 
an overvoltage at the output—at a 
time when the input signal to the sys- 
tem is still HIGH, commanding the 
output to go low. When this occurs, 
after the detectors and the gates 
sense that the output is in an over- 
voltage state while the input is 
HIGH, the output is turned OFF and 
latched OFF until the next input 
pulse is applied. 

This procedure minimizes power 
dissipation at high currents during 
repetitive dV/dt occurences. In addi- 
tion, a short circuit from the output 
pin to the 20-V power-supply rail 
with a load of 4 to 400 wH doesn’t 
damage the chip.LJ 
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IBM Technology Products enters the OEM market 
with a unique philosophy—/otal Technology 
Solutions—and anew name, IBM Microelectronics. 
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full-service capabilities as global procurement, prototyping, production, 
delivery management and advanced testing services. 

Of course, all this merely scratches the surface when it comes to 
services. Our solutions are second to none, and include such exclusive 
offerings as state-of-the-art, multi-chip module test & stress services. We 
also offer complete thermal management resources encompassing design, 
modeling and analysis, and thermal laboratory services. 

Finally, because access to innovation is as important as innovation 
itself, IBM Microelectronics is supported by one of the industry’s most 
knowledgeable, responsive sales force and distributor networks. In 
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addition, we provide comprehensive, local access through experienced 
field application engineers and a network of strategically located 
regional design centers. 

For more information about IBM Microelectronics and ‘Total 


Technology Solutions, please call 1-800-IBM-0181. Now that we’ve 


introduced ourselves, we'd like to get down to business. 


IBM’s PowerPC 601 microprocessor is the first in 
a family of RISC-based, PowerPC microprocessors 
designed for personal computing applications. 
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as our 0.5 micron CMOS 5L process. The way we see it, Total Technology 
Solutions are possible when customers can access not just technologies, 
but the tools, support and guidance only our microelectronics expertise 
can deliver. 

A prime example of this philosophy is our ASIC design support 
capability. We offer high-performance ASIC libraries where customers can 
select from a complete range of gate array and standard cell primitives, 
I/O's, latches, registers and RAMs. Advanced ASIC design kits are also 
available for a variety of industry standard CAD tools. 

Yet these services tell only part of the story. ‘To enable circuit 








designers to achieve their goals, we provide design services teams staffe 
by our ASIC professionals. Depending on customer needs, our teams can 
assist with everything from physical design to delay calculation/timing 
optimization and test generation. 

Another area where IBM resources and 
experience provide tangible, value-added 
benefits is our Electronic Card Assembly & ‘Test 
(ECAT) facility in Charlotte, North Carolina. 

Ideal for customers needing turnkey 
card solutions, ECAT offers an exceptional list 
of design services for requirements ranging from 
single function adaptor cards to system 
motherboards. In addition, ECAT uses an 
industry-leading Design For Manufacturability Our advanced systems are at the heart of 
(D I M) poe for opumum cost and quality. such breakthroughs as IBM’s ThinkPad™ 
This remarkable facility even provides such — Model 700C notebook computer. 








We introduce ball grid array (BGA) packaging, an 
extension of C-4 technology offering high quality 
yields for I/O intensive applications. 


IBM introduces the 0.8 Micron ASIC with 400K 
circuits, allowing entire macro logic functions to be 
placed on a single chip. 





at any point in the packaging cycle, including design, modeling, pilot, 
prototype and production services, plus completed subassemblies. What’s 
more, we’re equipped to optimize products for thermal, mechanical and 
electrical performance, using IBM or industry standard chip sets. 


What more can we do to convince you? 
The products you’ve just read about are only a few of the innovative 
solutions awaiting customers at IBM Microelectronics. The fact is, these few 
pages simply can’t do justice to all the resources and technologies we offer. 
Take our extensive family of memory products, for instance. 
PREYS PEENDCOD 7 
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Fabricated in an advanced CMOS silicon gate process, our products deliver 
outstanding performance and reliability with low power dissipation. Our 
DRAM capability is particularly impressive, offering substantial performance 
benefits and cost savings. For even greater development ease, our memory 
products are available in assembled form as SIMMS, memory cards and 
custom boards. And with numerous subsystem memory patents and 15 years 
of high-performance implementation under our belts, we can meet even 
the most demanding customer requirements. 

Our Mwave™ technology is another IBM innovation. The industry’s 
leading hardware/software platform for integrating multimedia functions 
into PCs, Mwave technology is designed to offer strategic software upgrades 
as the multimedia market grows. So customers can keep pace with 
applications without investing in new hardware. 


Our services mean everything to customers. 
At IBM Microelectronics, the line between products and services is as thin 


IBM introduces the Multi Layer Ceramic (MLC) 
Multi-Chip Module (MCM), which incorporates up 
to nine chips and 23 ceramic layers. 


IBM brings 8-inch wafers into the manufacturing 
line, which greatly increases yields and productivity. 
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Yet perhaps the most impressive example of IBM Microelectronics’ 
leadership is our recently introduced 0.5 micron CMOS 5L Process. A first 
in ASIC technology, the CMOS 5L uses as many as five levels of metal 
interconnections to achieve densities up to an unprecedented 1.3 million 
usable gates. So designers can integrate more functions onto a single device. 


IBM Microelectronics. ‘The total package. 

Of course, all the innovation in the world means little when performance 
is compromised by packaging. So at IBM Microelectronics, we’ve spent 
years building the industry's most complete, customer-driven resource. 


ceaaasaaaaen Sitemmaapas Tiemann. i se aes ¥ 






This is Total Technology Solutions at its finest. With our integrated 
options, customers get the most from their designs, while reducing system 
size and total cost. 

Kor instance, IBM Microelectronics offers a vast array of package 
types and interconnection choices. Depending on their needs, designers 
can select such package types as ball grid arrays, flat packs, pin-grid arrays 
and a variety of multi-chip modules. Our chip-to-package interconnection 
options include wire-bond, Tape Automated Bonding (TAB) and flip chip 
(C-4), and extend to such package materials as plastic, polyimide, 
ceramics and laminates. We also offer a full line of printed circuit 
boards from thin/light cards for portable systems to advanced 

technology panels for performance-driven applications. 
But our packaging products aren't the only reason 
IBM is so respected within the industry. 
ceramic packaging technology to Unlike ordinary SUpp liers, we have the 
create MCM-C substrates. vision and expertise to assist customers 
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But that’s just the beginning. IBM Microelectronics is extending its 
acclaimed PowerPC architecture into embedded processor solutions which 
will include a family of embedded processors and software development 
tools. So designers of embedded systems can build in the high performance 
benefits of RISC at a competitive cost. 


Our commitment to ASIC solutions is quite specific. 

In today’s microelectronics market, ASIC performance is no longer a luxury, 
it’s a necessity. Yet finding a supplier with the know-how and track record 
to design and manufacture ASIC solutions is no easy task. 
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At IBM Microelectronics, we’re convinced we offer the industry’s 
most advanced, comprehensive ASIC resource. Our process technologies 
encompass high-performance, high-density CMOS and BiCMOS ASICS. 
They also include a full line of analog and mixed signal products perfectly 
suited for analog/digital mixed-mode applications. 

IBM Microelectronics also provides the world’s most extensive 
circuit library, ranging from a complete selection of primitive logic 
functions to such enhanced functions as 10-bit registers. A variety of 
dense SRAM functions are also available, as well as software-generated 
RAM functions. 

‘To help designers take full advantage of our ASIC 
prowess, we also offer an advanced series of design kits for 
use with industry standard EDA tools. ‘These ASIC design kits 
provide interfaces between our world-renowned ASIC product line 
and the design entry, simulation, synthesis and timing design 
platforms available from a number of respected industry names. 
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16KB of on-chip cache plus a two-to-one internal clocking option for 
operation at twice the bus frequency. 

Equally impressive is our Blue Lightning™ subsystem family, 
which features the world’s fastest 486. It uses exclusive clock-tripling and 
offers twice the internal cache as our competitor’s top-of-the-line X86. 

Another compelling argument for our leadership in microprocessors 
is best expressed in two words: PowerPC™ technology. 

Created by IBM in alliance with Apple and Motorola, PowerPC 
technology harnesses advanced RISC (Reduced Instruction Set Computing) 
architecture to deliver unprecedented processing speeds, low design-in 
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cost and minimal power consumption. As proof of its impact, Apple 
announced it will use PowerPC technology throughout its product line. 
In addition, IBM recently announced the formation of a new division— 
Power Personal Systems—to oversee the development, manufacturing and 
marketing of personal computers based on 
PowerPC technology. And byte magazine 
honored PowerPC technology with its “Most 
Significant Technology” award at the 1993 
COMDEX Spring Computer Show. 

PowerPC technology is currently 
available in our PowerPC 601™ microprocessor, 
supported by a full set of development tools. 

. One-third faster than Intel’s much-publicized 
IBM brings t - er RRC Pentium™ microprocessor, the 601 micro- 
into the mainstream with PowerPC PTOCeSsOr Funs 90% cooler, uses one-half the 
technology. power and costs roughly half as much. 
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As you can see from the timeline at the top of 

this page, we're not exactly newcomers to 
microelectronics. Over the past 30 years, in fact, 
IBM Microelectronics has developed many of the industry’s most significant 
“firsts” in semiconductors, packaging and electronics manufacturing 
technologies. 

That being said, we’re intelligent enough to realize that in a 
business as competitive as ours, we must build on the past, not live in it. 
That’s why we’ve changed our name from the familiar IBM ‘Technology 
Products to the more definitive IBM Microelectronics. And why, as we 


Total Technology Solutions 
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enter the commercial market, we make this single, steadfast pledge to our 
customers and ourselves: lo be the world’s most innovative, integrated 
microelectronics supplier. 





We’ve fast become the power in microprocessors. 
Anyone searching for proof of our commitment to microelectronics 
should begin by examining our line of 386 and 486 microprocessor-based 
systems. They'll discover no other systems deliver such 

an extraordinary combination of price/performance, 
flexibility and functionality. And here’s something the 
competition would prefer we not mention. Many of 
our complete X86 subsystems cost about the same as 
competitive single chips sold by other suppliers. 

A case in point is our industry-leading 486SLC2. 


Designed as an affordable, low-power PC processor 





Our Blue Lightning 


subsystem ts the world’s 


fastest 486. solution, the 486SLC2 features a 32-bit data flow, 


Here we are. 

After months of headlines and hearsay, [DVB Retietamectes | 
has entered the merchant market. With both feet and all the 
resources in the world. 

So let’s get down to business. We want to tell you, in plain 
English, exactly who we are. What we offer. And why we believe 
IBM Microelectronics is the one 
supplier with the strengths to 
meet all your technology needs. 

We'll begin with the 
obvious. For the past 30 years, 
we ve created and manufactured 
innovative products for IBM, 
one of the world’s largest com- 
puter companies. In all that time, 
there isn't a design, process or 
packaging problem we haven't 
seen. Or solved. 

Our latest challenge is 
perhaps our most demanding. But it’s one we’re supremely equipped 





to handle. Today’s convergence of computers, communications 
and consumer electronics has created a potent need for suppliers 
with the vision and muscle to deliver not just parts, but integrated, 
leading-edge systems. 
The answer is something we call Total Technology Solutions: 
In a nutshell, it gives customers unlimited access to our unrivaled 
silicon, packaging and manufacturing technologies. And it enables us 
to bring superior subsystems to market faster and more efficiently. 
So turn the page to discover all the answers awaiting you at 
IBM Microelectronics. Together, there’s nothing we can’t accomplish. 


After 30 years of 
leading the way in 


microelectronics, 
® ») 6 
its time we 
introduced ourselves. 
























































“Salespeople are often helpful, 
but my industry publications 
tell me more of what 
I need to know.” 


Your salespeople can be 
effective when they get to see a 
customer or prospect. But, ona 
day-to-day basis, the buying influ- 
ences you need to reach turn to 
specialized industry publications 
for more of the important infor- 
mation that helps them make 
buying decisions. A recent study, 
conducted by the Forsyth Group, 
proves it. 

In the study, 93823 business 
and professional buying influ- 
ences were asked what sources 
they find most useful in providing 
information about the products 
and services they purchase for 
their companies. The results were 
somewhat surprising. Overall, 
specialized business publications 
emerged as the source business 
people turn to first. In other 
words, trade magazines are where 
business goes shopping. 

Many other sources of infor- 
mation, including sales represen- 
tatives, direct mail and trade 
shows, have their place in the total 
marketing mix. But if you want to 
reach the highest number of quali- 
fied buyers at the lowest cost, 
specialized business publications 
are clearly the best choice. 

For a free copy of the study, 
please write to American Business 
Press, 675 Third Avenue, Suite 
400, New York, NY 10017 


= Where business ABP 
i = g0es shopping. 
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NEC holds the course in ECL SRAMs. 


ECL SRAMs from NEC can play a vital role in speed- 
intensive products. We're a reliable source, not just 
for today’s product line, but for the future of your 
systems. 

NEC is ready to meet your current needs with 
a full line of ultra-high-speed ECL SRAMs. 
We offer a choice of densities — 4K, 16K, 64K and 
256K; and interfaces for 10K, 100K and 101K. 


Tel:1-800-366-9782. Fax:1-800-729-9288. 
Tel:1-3067-5800. Fax-1-3946 3663. 


For fast answers, Call us at: 
Tel:(08-753-6020. Fax:08-755-3506. 
Fax:0908-670290 Tel:01-6794200. Fax:01-6794081. 
Tel:253-8311. Fax:250-3583. Tel:03-8878012. Fax:03-8878014. 


Tel:0211-650302. Fax:0211-6503490. 
Tel:1-504-2787. Fax:1-504-2860. 


Tel:886-9318. Fax:886-9022. 
Tel:03-3454-1111. Fax:03-3798-6059. 
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We even offer synchronous 4K and 256K devices. 

Implemented with leading-edge Bipolar and 
BiCMOS technologies, our ECL SRAMs feature scorch- 
ing speed and low power consumption. 

Their quality is certified by the ISO 9001 granted to 
NEC’s semiconductor group. 

NEC will support your future needs with continu- 
ing product upgrades. Development of 4M GTL/ECL 
devices is well underway at NEC. 

If you're looking for a dependable source of 
ECL SRAMsS, call NEC today. 


Tel:040-445-845. Fax:040-444-580. 
Tel:02-6709108. Fax:02-66981329. UK Tel:0908-691133. 


Tel:02-719-2377. Fax:02-719-5951. Tel:02-551-0450. Fax:02-551-0451. 
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Part 
number 


p.P) 
Organization 


Access Time 
(Cycle Time 


Package 


Process 


B10474A 
B100474A 


1Kx 4 


Ns 


24 DIP 
24 Flat 


Bipolar 


*Synchronous version 
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B10474E 
B100474E 
B101474E 


1K x 4 


3/4ns 


24 DIP 
24 Flat 


Bipolar 


Bada 
Aneanoes 
B 


B10476LL* 


B100476LL* 


1Kx 4 


7/8ns 


28 DIP 
28 Flat 


Bipolar 


B10484 
B100484 


4K x 4 


10/15ns 


28 DIP 
28 Flat 


Bipolar 


B10484E 
B10E484 
B101484E 
B101E484 


4K x 4 


4.5/5ns 


28 DIP 
28 Flat 


Bipolar 


D10494 
D100494 
D101494 


16K x 4 


6/7ns 


28 DIP 
28 Flat 


0.8u BiCMOS 


ona 


~ D10504 
D100504 
D101504 


64K x 4 


8/10ns 


28 Flat 


aa noaenid 


a 


Rane 


D10509RR* 


D100509RR* 
D101509RR* 


32K x 9 


6ns 


52 PLCC 


0.84 BICMOS 0.54 BICMOS 
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Up to BOW/in’ in a 3.5 oz hermetic 
hybrid package (1.5”x 2.74"x0.4’). 





If youre reinventing the wheel, 
reinvent it with the right mechanic. 


Let’s face It, you've 
only got a few vendors to 
choose from. And even 
fewer, if you’re concerned 
with total quality. Nobody 
understands this better 
than Raytheon’s Quincy 
Operations. Our electronic 
systems and components are synonymous with 
total quality. So, if you’re inventing new ways to 
stay competitive, you couldn’t ask for a better 
partner than us. 

Consider our high-density power supplies. At 
up to 60 watts per cubic inch and over 86% effi- 
ciency, these DC to DC convertors give you the 
flexibility of distributed power architecture. Our 
oroducts include 28Vdc and 270Vdc input 
models with 50W to 100W power configurations 
and very low ripple noise. And modified standard 
products can be designed for telecommunica- 
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tions, soace and shipboard applications. 

What does all this capability mean? It means 
we’re the perfect choice for your new applica- 
tions. All Quincy high-density power supplies are 
hermetically sealed in a hybrid package and are 
NAVMAT derated. In addition, because our high- 
density power supplies are all produced in our 
automated facility, they perform even beyond 
your expectations. 

So if you’re positioning your product for the 
future, Raytheon’s Quincy Operations can help 
you get there. Without us, you may just end up 
spinning your wheels. 

Call or write for technical support and applica- 
tions assistance: Raytheon Company, Quincy 
Operations, 465 Centre St., Quincy, MA 02169 
(617) 984-8508, FAX (617) 984-4196. 


Raytheon 
WE THRIVE ON CHALLENGES 


CIRCLE 257 FOR RESPONSE OUTSIDE THE U.S. 





COVER FEATURE 


THREE-LEVEL CODING AND ADAPTIVE EQUALIZATION 


NETS 100-MBIT/S TRANSCEIVER DATA RATE 
OVER EXISTING TELEPHONE LINES. 


FDDI RIDES TWISTED 
PAIR TO THE DESKTOP 


MILt LEONARD 






orkstation and desktop- 
computer applications, 
such as bit-mapped color 
graphics and imaging, 
multimedia, and CAD/ 
CAM, require high-band- 
width connectivity with other networked ele- 
ments. The Fiber Distributed Data Interface 
(FDDI) is the technology of choice for net- 
work backbone applications, but extending 
FDDI’s 100-Mbit/s bandwidth to the desktop 
computer has been stalled by the lack of a 
viable alternative to costly fiber-optic cable 
and optical transceivers. 

Using existing twisted-pair wiring has long 
been considered as an alternative solution. 
Such wiring, though, tends to produce unde- 
sirable electromagnetic radiation at high fre- 
quencies. To control this radiation, the U.S. 
Federal Communications Commission limits 
data transmission rates over copper tele- 
phone lines to 80 MHz. 

Taking these factors into consideration, 
the American National Standards Institute 


(ANSI) developed the X38T9.5 FDDI physical- | ! 


media-dependent (PMD) standard for twist- 
ed-pair wiring, which is now in the final edit- 
ing stages. The standard allows integrated 
silicon solutions for twisted-pair FDDI appli- 
cations. Thus, FDDI can be employed with 
two types of widely used twisted-pair copper 
wiring: Category 5 unshielded twisted-pair 
(UTP-5) data-grade cable used in most 
10Base-T Ethernet applications, and Type 1 
shielded twisted-pair (STP) cable for token- 
ring applications. 

The first transceiver chip design that im- 
plements the ANSI FDDI standard has just 
been developed by Micro Linear Corp. The 
ML6671 transceiver is designed for 125-Mbit/ 
s data transmission over either type of copper 


ELECTRONIC 





cable (Fig. 1). Located at both ends of a twist- 
ed-pair transmission line, the transceiver per- 
forms two of the three functions required for 
FDDI transmission over copper: encoding/ 
decoding and equalization. The encoding and 
decoding functions are performed using a 
MLT-3 (multilevel threshold using +1-V, 0-V, 
and —1-V logic levels) approach. | 
To minimize electromagnetic-interference 
(EMI) emissions, the chip’s transmit section 
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accepts scrambled two-level NRZI 
(non-return-to-zero, inverted) data 
from an external FDDI controller 
and converts it to MLT-3 three-level 
line code prior to data transmission 
(Fig. 2). The EMI is caused by high- 
speed data traveling over the copper 
transmission lines. Whenever an 
NRZI signal changes logic levels, 
MLT-3 also changes levels. Howev- 
er, because MLT-3 has three levels 
versus NRZI’s two, the maximum 
fundamental frequency of the MLT- 
3 is one-half that of NRZI. As a re- 
sult, this conversion shifts much of 
spectral energy below 30 MHz. Even 
more importantly, it reduces the 
spectral energy between 40 and 70 
MHz, the region where NRZI trans- 
mission has trouble meeting federal 
emission standards. With MLT-3 
coding, 90% of the spectral energy 
lies below 40 MHz. 

Following the code conversion, the 
transmitter output passes through 
an external low-pass filter and a 
transformer before entering the con- 


MLT-3 data 


NRZI data | 
0 





nectors to the STP or UTP cable. The 
transmitted signal’s amplitude is 
programmable through an external 
resistor. The signal jitter out of the 
transmitter is typically less than 1.6 
ns, which translates to a bit-error 
rate of 10°! (Fig. 3). 
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1. IN THIS FDDI TRANSCEIVER, the transmit section converts 100-k pseudo- 
ECL scrambled NRZI inputs to MLT-3 code. The code is then sent to the twisted-pair 
transmission line through a transformer/filter module. The receive section of the ML6671 
transceiver performs the reverse function, plus adaptive equalization to compensate for line 
impedance. A TTL loopback input is provided for troubleshooting. 
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2. MLT-3 ENCODING is used on transmitted data to compress bandwidth, allowing 
transmissions to comply with FCC EMI regulations. In this type of code, logical ones are 
represented by voltage-level transitions and zeros are represented by lack of transitions. 
Transitions are always between two adjacent levels. Compared with the NRZI code, the MLT- 
3’s emission power spectrum is two-thirds smaller. 


The transceiver’s receive section 
at the other end of the data link ac- 
cepts MLT-3 signals that pass 
through an external isolation trans- 
former and a band-limiting filter. Be- 
fore the data can be converted to 
NRZI format, adaptive equalization 
is necessary to compensate for am- 
plitude attenuation and phase distor- 
tion of high-speed signals traveling 
over twisted-pair copper wiring. 

With a characteristic impedance of 
150 9, a 100-meter STP cable attenu- 
ates a transmitted signal by -12 dB (a 
factor of four) at 62.5 MHz. Similar- 
ly, a 100-meter UTP-5 cable attenu- 
ates the same signal by -18 dB. Ifa 
channel is equalized for the maxi- 
mum length of either cable, it would 
be over-equalized for shorter cable 
lengths, causing excessive signal jit- 
ter. Adaptive equalization is thus 


‘necessary for good signal integrity. 


TAMING CABLE IMPEDANCE 

The ML6671 performs adaptive 
equalization by changing the receiv- 
er gain and frequency response as a 
function of the received signal. Peak- 
to-peak signal amplitudes between 
100 mV and 2.0 V are considered val- 
id signals. 

The transceiver performs equal- 
ization by boosting the high-frequen- 
cy content of the received signal, and 
is effective for UTP-5 cable lengths 
of up to 100 meters. As the received- 
signal amplitude decreases, the 
amount of the equalization increases 
until it reaches its maximum level, 
which is equivalent to 100 meters of 
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One size doesn’t fit all 
In stmulation tools, as in anything 


else, there comes a time when a once- 


useful contributor just can't cut it anymore. 

Issues like mixed digital and analog 
signals migrating from board to chip level 
are forcing general-purpose simulators 
into extinction. They just haven't been 
able to adapt. And “kludging” together 
different simulators from different vendors 
has been, at best, unrewarding. 

That’s why Viewlogic offers you 
the only real survival path. We give you 
the tools you need to simulate at the 
component and the system level in the 
same environment. You match the best 
simulation tool to each task, and get 
instant access to all the information gen- 
erated across all the tools. 

An environment that’s open to change 

How can we do this? With 
Viewlogic’s SimBus™ — the first simula- 
tion backplane that lets you simultane- 


ously integrate a nearly infinite variety of 


All trademarks and registered trademarks are the property of their respective owners. 
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simulation tools — yours, ours, or third- 
party — into one design environment. 
With SimBus you get a unified simula- 
tion environment that: 
¢ Allows you to select the best simulator 
for each specific design task; 
¢ Enables you to combine all your 
simulation capabilities into one com- 
prehensive system solution which you 
can then run concurrently as one 
“super simulator.” This co-simulation 
technology lets you attack the prob- 
lem from as many angles as you like 
at the same time; 
¢ Brings together all the models you 
need for fast, accurate system simulation, 
including Verilog HDL, HSPICE, 
Zycad, VantageSpreadsheet, VHDL, 
LMC, and others. 
The benefits are clear 

Best of all, SimBus lets you simulate 
at any point in the design process, using 
the methodology you deem most 


appropriate. 


THE REST 
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It also protects your investment in 
simulators, models, training and — 
most important — your design data. It 
can even provide you with a smooth 
migration path from Verilog HDL to 
VHDL without jeopardizing your 
Verilog investment. 

If your tools are facing extinction, 
Viewlogic can help you evolve a whole 


new world of possibilities. Call today. 


To find out about 
our complete simulation 


solutions and more, 
call 1-800-873-8439 today 
or fax us at (508) 480-0882. 


VIEWlogic 
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UTP-5 cable. 

Following equalization, the signal 
is converted into NRZI code and fed 
through a loopback multiplexer onto 
the receiver output pins. These pins 
are connected to a physical-depen- 
dent receiver (PDR), such as the 
AM79C566 from Advanced Micro 
Devices Inc., Sunnyvale, Calif., for 
clock recovery. 

The PDR output goes to an exter- 
nal FDDI controller chip, such as 
AMD’s AM79C864 physical-layer 
controller. This device performs 
stream-cipher scrambling and de- 
scrambling of the NRZI signal—the 
third requirement for FDDI trans- 
missions over twisted-pair wiring. 

Scrambling is necessary to avoid 
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energy peaks in the spectrum of the 
line signal. Such peaks can occur 
when a signal contains certain repet- 
itive bit patterns that are allowed by 
the FDDI standard for fiber trans- 
mission. 

To reduce peak frequencies, the 
scrambling process redistributes se- 
rial bits to average out the signal 
power spectrum and minimize EMI. 
Descrambling restores the bit 
stream to its original format. ANSI 
selected stream-cipher scrambling/ 
descrambling over other techniques 
because its output spectral charac- 
teristics are independent of the input 
bit pattern. 

In addition to the NRZI I/O pins, 
the ML6671 interfaces to external 


3.A SIMULATED EYE DIAGRAM for the ML6671’s receiver output shows the 


benefits of the device’s adaptive equalization (bottom). Without equalization, excessive 
distortion makes it impossible to extract valid signals (top). The distortion is due to the 
impedance of the telephone line, which acts like a low-pass filter. These plots, using MLT-3 
coding, are for signals transmitted over 100 meters of twisted-pair wiring. 
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devices through a link-status circuit. 
This circuit provides a data-link indi- 
cation. The link-detection threshold 
is fixed at 25% of the 100-meter cable- 
length setting of the equalization cir- 
cuit. The received-signal level must 
be greater than this threshold to es- 
tablish a link with the controller. 


CONTINUITY CHECKS 

With the addition of external cir- 
cuitry, this circuit can also indicate if 
proper continuity exists between 
stations at either end of the media. 
For UTP-5 cables, this function isn’t 
necessary. However, it can be useful 
for troubleshooting wiring errors 
and preventing a station from trans- 
mitting into an unterminated seg- 
ment of cable. 

When determining if an STP cable 
segment is connected in a loopback 
configuration (which is a default con- 
dition of an unterminated IBM MIC 
connector), the fault-detect function 
is recommended. This feature can 
prevent a station from tying up an 
FDDI controller by continually re- 
ceiving its own transmitted data. 
The transceiver checks local continu- 
ity by looping back the transmitted 
data to the receiver output pins. 

The ML6671 connects to the twist- 
ed-pair transmission line through a 
filter/magnetics module, such as the 
PE68502 designed by Pulse Engi- 
neering, San Diego, Calif. The mod- 
ule provides ac coupling, ground iso- 
lation, and common-mode filtering, 
which helps to minimize radiated 


emissions. 


Fabricated in a 1.5-4m biCMOS 
process, the ML6671 FDII transceiv- 
er has internal differential signal 
paths to minimize the effects of pow- 
er-supply transients and noise. The 
device operates from a 5-V power 
supply and is available in a 32-pin 
surface-mountable package.L] 


PRICE AND AVAILABILITY 
The ML6671 FDDI transceiver is available 
now for $20 each in quantities of 1000. 
Micro Linear Corp., 2092 Concourse 
Dr., San Jose, CA 95131; David Wong, (408) 
4383-5200. CIRCLE 525 


How VALUABLE? CIRCLE 
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If you believe TV viewers have plenty of choice 
today, watch out tomorrow. 

Community Antenna TV operators are poised 
to deliver more and more cable channels over 
the next decade. News and entertainment, home 


shopping, telephone and HDTV services 


Philips Semiconductors-USA: Riviera Beach, FL. Tel: +1-800 447 3762. 


Philips 
Semiconductors 





will all be on the menu. 


As a mass medium, it’s still in its infancy. But 
already Philips has made a major contribution. 

Our 750 MHz wideband hybrid module is the 
only production device that can deliver 110 channels 


down a CATV cable. And for the next generation, 


Europe: Eindhoven, The Netherlands. Fax: +31 40 72482 








hilips is developing a 1 GHz CATV hybrid © 
10dule capable of providing up to 150 channels. 
Comprehensive application support and 
>chnical documentation are other Philips 
secialities. All backed up with the security of 


9O 9000-certified Quality Assurance systems in 


a-Pacific: Taipei, Taiwan. Fax: +886 (2) 500 5888. 


every Philips Semiconductors plant worldwide. 
As one of the world’s top ten semiconductor 

companies, Philips is ideally placed to develop 

new technologies and bring new products into 

the world. 


It’s a role we'll continue to play in the future. 
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A Combination of Forces 
That Include Changing 
storage Architectures 
and the Increased Use 
of Multimedia Will 
Foster More Innovation. 


BY JACK SHANDLE 


ver the next decade, the dominance 
of magnetic-storage technologies 
is likely to be eroded by competition 
from a variety of competitors. 
Some of the challengers, including 
optical and magneto-optical stor- 
age, are already in the market- 
place. Others, such as holographic 
storage, are on the verge of being 
introduced. Furthermore, technologies like IBM’s 
use of atomic-force microscopes to write and read 
data are in the early research phases and will re- 
quire four or more years before commercialization 
could possibly proceed. 

As has always been the case, magnetic storage 
will continue its impressive advances in both data 
density and speed. Although the mix of storage 
technologies may 
change significantly 
in the next few 
years, it’s a good bet 
that magnetic stor- 
age will be around 
for a long time. 

Just as important 
as the advances in 
basic technologies, 
however, is the envi- 
ronment in which 
they’ll be used. Net- 
works and new me- 
dia types such as vid- 
eo will force a shift in 
how storage is used 
and accessed. Work 





MASS STORAGE LOOKS 
FOR NEW SOLUTIONS 








someday introduce new paradigms for sharing a 
number of storage technologies on a network (see 
“Livermore Lab seeks new mass-storage para- 
digmin networks, ’’p. 94). Moreover, the advent of 
multimedia will make a strong case for storing me- 
dia types, including video in native, digital formats 
(see “Digital VCR for HDTV boasts 1.2-Gbit/s 
data rate,’ p. 100). Only time will tell how these 
new environmental forces will change the face of 
storage technology. But with the range of research 
underway, it seems likely that the industry will be 
up to the challenge. 


HOLOGRAPHIC STORAGE 


After years in research and development, vol- 
ume-holographic storage is finally on the verge of 
commercialization. It promises to deliver storage 
densities 10 times greater than conventional mag- 
netic or optical recording. It also guarantees data- 
access speeds and transfer rates that range be- 
tween 10 and 1000 times faster than conventional 
systems. In this technology, data is recorded in 
photorefractive crystals as 83D holograms. Because 
all holograms provide the perception of 8D images, 
it’s probably worthwhile to explain exactly what’s 
meant by 3D in data-storage terms. 

Binary data is written as dark or light “dots” in 
two-dimensional pages, with the pages stacked one 
on top of the other within a photosensitive crystal. 
The stacking of pages creates the third dimension. 
Strontium-barium-niobate crystals are used be- 
cause they combine high sensitivity with high 





1. Volume holograms are generated using a 100-mW, green-light, yttrium-aluminum-garnet (YAG) laser that emits radia- 
tion at 532 nm at long coherence length. The laser beam is split into a reference beam and a data beam. The data beam 
passes through a page composer and then to a crystallite array. There it forms an electric charge pattern when it inter- 
feres with the reference beam. 
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at the National Stor- 
age Laboratory, Liv- 
ermore, Calif., will 
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speed. Electronic-charge patterns created by the 
interference of two laser beams is used to create 
the holograms (Fg. 1). 

In the most basic system, light from a laser 
source passes through a beam splitter that divides 
the beam into a data beam and a reference beam. 
The reference beam will eventually be used to cre- 
ate the interference pattern. It’s directed into a 
path that includes a polarization rotor and a page- 
addressing deflection system. 

The data beam, on the other hand, passes into an 
optical system that expands it onto the surface of a 
“page composer,” which is implemented as a spa- 
tial-light modulator. Digital data is superimposed 
on the expanded beam using the spatial-light modu- 
lator. The images appear as dark or light spots, de- 
pending on the value of the digital data. 


verted using Fourier-transform optics. From 
there, it’s focused on the crystallite structure that 
will hold the hologram. At this point, the data beam 
and reference beam come together again, with the 


resulting interference producing a unique grating. 


pattern on a photorefractive material. This, in turn, 
modifies the optical properties of the crystallite 
material with an electronic-charge pattern. 

The read cycle is a bit simpler. The data beam is 
turned off, allowing only the reference beam to fo- 
cus on the crystal. The reference beam’s location is 
determined by the particular pages to be read. The 
beam illuminates the interference grating stored 
at this location, resulting in the reconstruction of 
original light-and- -dark-spots pattern. The pattern 
is read by a charge-coupled device that converts the 
dark and light spots back to digital electronic data. 





From the page composer, the data beam is con- 


LIVERMORE LAB SEEKS NEW MASS-STORAGE PARADIGM IN NETWORKS 


new paradigm for man- 
aging and accessing 
mass storage is being de- 
veloped and tested by a 
government/industry consor- 
tium called the National Storage 
Laboratory. It’s headquartered at 
the Lawrence Livermore Nation- 
al Laboratory, Livermore, Calif. 
While NSL’s research focuses 
on breaking the storage bottle- 
necks encountered by high-per- 
formance systems, the technolo- 
gy is destined to trickle down to a 
much broader user community in 
the near future—particularly as 
storage-hungry data types such 
as video, audio and animation be- 
come more common. The new par- 
adigm will include concepts like 
network-attached storage, multi- 
ple distributed storage hierar- 
chies, and the integration of stor- 
age and data management, says 
Richard Watson, the NSL's pro- 
jectcoordinator. | 
Conventional storage hierar- 





chies have been single-pathway 


systems structured around a 
CPU. Typically, a mainframe 
computer acts as the file manag- 
er. Regardless of the main- 
frame’s communications band- 
width, this architecture causes 
bottlenecks because all data and 
requests for data pass through a 
single point. The emerging net- 


work-attached architecture, on | 


the other hand, puts a high-speed 
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network switch at the center of 
the architecture. This switch-cen- 


tric orientation means the data- _ 


management computer can ac- 
cess distributed-storage devices, 
servers, and clients over multiple 
data highways (see the figure). 


Although NSL’s architecture is | 


new in concept, it’s being imple- 
mented with existing technolo- 
gies and products. A HiPPI (High 
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The volume-holographic technology described in 





: ee ante Parallel Interface) 
switch is used to execute the high- 
speed transfers directly to and 
from CPUs on the network. An 


IBM RS/6000 workstation man- 
ages the transfers over a low-cost 


| Ethernet local-area network. 


High-bandwidth technologies 


: such as Fiber Channel could be 


utilized in future prototypes to 
move both data and messages 


data transfer 


Low-cost 
workstation | 
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this article originated at the Microelectronics and 
Computer Technology Corp. (MCC), Austin, Texas. 
It’s capable of an average page-access time of 1 ps. 
Prototypes have used page sizes of 64 kbits with up 
to 50 pages per stack and up to 2000 stacks of pages 
per module. Using 3-by-8-by-0.5-cm crystals yields 
a capacity of 200 Mbytes. Write times are in the 
range of 100 wm and average sustained transfer 
rates have been estimated as high as 800 Mbytes/s. 

MCC pioneered two breakthroughs, for which it 
received patents, that made the technology com- 
mercially viable. The first involves techniques that 
create small crystal arrays capable of storing more 
information than bulk crystal. The second is a non- 
destructive readout technique. Using multiple 
crystallites embedded in a supporting matrix 
makes the crystalline material easier and more eco- 
nomical to manufacture because it’s difficult to 
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grow larger crystals of acceptable optical quality. 
Moreover, the crystallite architecture minimizes 
crosstalk between stacks of pages. Each crystallite 
holds a separate stack of pages as opposed to pages 
being placed side-by-side in a large crystal. Still an- 
other advantage is that storage capacity is scal- 
able: capacity is increased by adding more crystals 


to the array. 


Just as important as the new crystallite material, 
however, is the non-destructive readout technolo- 
gy. The problem was that the read beam used to re- 
trieve the information disturbed the equilibrium of 
the space-charge field and gradually erased the re- 
cording. MCC created a unique technology that cre- 
ates just the right combination of static-electric 
fields in the crystal and just the right polarization 
of the laser beams to accomplish the non-destruc- 
tive readout. Thus, it allows billions of read-write 
cycles to be performed. 

MCC’s work resulted in the 
formation of a new company, 
Tamarack Storage Devices 
Inc., Austin, Texas, which will 
commercialize the technology. 
“Our original product develop- 
ment is targeting mid-range 
applications, such as worksta- 
tions, servers and personal 
computers,’ says Tamarack 
president John Stockton. Prod- 
ucts may be available late this 
year or early in 1994—report- 
edly at about double the price 
of conventional technologies. 

During the MCC-sponsored 
development phase, four com- 
panies developed specific com- 
ponents of the technology. Del- 
tronic Crystal Industries Inc. 
worked on production methods 
for high-optical-quality stron- 
tium-barium-niobate crystals; 
Displaytech Inc. developed the 
integrated spatial-light modu- 
lator and the page composer; 
Hughes Technology Center 
contracted for the detector ar- 
ray used during the read cycle; 
and Amoco Laser Co., Naper- 
ville, Ill., developed the 100- 
mW, frequency-doubled, di- 
ode-pumped, solid-state, 
green-light laser. The yttrium- 
aluminum-garnet (YAG) laser 
emits radiation at 582 nm at 
long coherence length. The la- 
ser’s coherence length is im- 
portant for holographic stor- 
age because it allows a repro- 
ducible interference hologram 
to be created. 
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TTs floating-point DSPs. 
New design freedom you can afford. 


Floating-point performance just 
became affordable. With the 
TMS820C31 digital signal processor (DSP) 
from Texas Instruments, you get floating- 
point performance at fixed-point prices. 
With suggested resale prices starting at 
just $25 for 100K units and just $49 for a 
single unit, the ’C31-27 is the cost-effective 
solution for your product differentiation 
needs. 


Great performance. The 
TMS320C31 invites you to expand your 
design horizons. It delivers up to 40 
MFLOPS and 20 MIPS with a 50-ns 
instruction cycle. It also features a high 
degree of on-chip parallelism that allows 
you to do up to 11 operations in a single 
instruction cycle — including, for example, 
two data accesses, a multiply, an ALU 
operation and a DMA transfer. 


Fast to market. The TMS320C31 
saves you valuable time in system develop- 
ment. The ’C31’s floating-point capabilities 
provide more dynamic range and precision 
than fixed-point DSPs without the need to 
scale numbers. 

It features a 400 
register-based 350 
architecture, a 

software stack 999 
pointer and a 16- 150 
megawordad- __100 
dress range for 4 
ease and flexibili- 








1989 


DSP Average Selling Price (Qty. 100) 


C compiler simplifies code debugging, 
benchmarking, porting and mainte- 
nance, using ’C3x-specific 
and general-purpose C 7 
optimizations. The PC and “3m 
SPARC™ scan-based emula- “3% 
tors allow the debugging of , 
your target system in C language, 2 
assembly language or both, with 
the TMS320 C source debugger. 
And TI's evaluation module (EVM) fea- 
tures the same C source debugger for real- 
time evaluation and development — with a 
suggested resale price of just $995. 

Total Integration means more. TI 
is committed to Total Integration™ — a 
concept that includes not only high-densi- 
ty chips but advanced development tools, 
technical assistance, comprehensive docu- 
mentation and worldwide service and 
manufacturing support. Our customizable 
DSP capabilities allow you to integrate 
your own system logic with the ’C31 DSP 
core using standard ASIC tools. Choosing a 
TMS320 today puts you on the road to 
further integration tomorrow. 







Having it 
all. For more 
information on 
how to afford 
new design free- 
dom with our 32- 
bit floating-point 
DSPs, call your 
local TI sales 


aes 1 MS320C31 
i Fixed Point* 
(0 Floating Point* 


*Source: Forward Concepts 





1990 1991 


a or 1988 1992 
ty. Its optimizing TT's TMS320C31 offers you floating-point performance at fixed-point prices. Office. 





wi TEXAS 


INSTRUMENTS 


Australia & New Zealand: Sydney, 61-2-878-9000, fax 61-2-805-1186; Melbourne, 61-3-696-1211, fax 61-3-696-4446; 
Elizabeth, 61-8-255-2066, fax 61-8-255-2809. Hong Kong: 852-737-0338, fax 852-735-4954. Korea: 82-2-551-2800, fax 82-2-551-2828. 
Malaysia: 60-3-230-6001, fax 60-3-230-6605. People’s Republic of China: 86-1-500-2255, ext. 3750, fax 86-1-500-2705. Philippines: 63-2-817-6031, 
fax 63-2-817-6096. Singapore (& India, Indonesia, Thailand): 65-350-8100, fax 65-253-6655. Taiwan: 886-2-713-9311, fax 886-2-716-9487. 


© 1993 TI 


00-7861 B3ae 


™ “Total Integration” and “Extending Your Reach With Total Integration” are trademarks of Texas Instruments Incorporated. 


SPARC is a trademark of SPARC International. 


CIRCLE 995 


a EE pe cen ren ptt pic cm abt SR i EE 








2. A laser diode chip, mirror, and preamplifier are mounted on the 
photodiode chip to make a compact optical-head technology. The pre- 
amplifier’s electrodes are flip-chip bonded to the solder bumps of the 
photodiode chip. The photodiode and the package are bonded in the 
same manner. 


Work on holographic storage is also underway at 
other laboratories, including IBM Corp.’s Almaden 
Research Center in Calif. In March, IBM reported 
it had developed a set of photorefractive polymer 
films that can record several erasable holograms in 
the same spot—something that previously was 
possible only with relatively expensive crystals, 
such as those being used in the MCC/Tamarack 
technology. Because the recording material is 
thicker than the light wavelength, several holo- 
grams can be stored in the same spot by tilting the 
data and reference laser beams slightly for each 
new hologram. 

The film materials need an external electric field 
to align the polymer molecules when the hologram 
is being written or read. When the field is turned 
off, the hologram isn’t erased. It reappears when 
the field is turned back on. 

According to IBM, polymers have several advan- 
tages over crystals in storage applications: they 
will almost undoubtedly be much cheaper to manu- 
facture; can be formed into useful shapes such as 
thin films, coatings, and waveguides; and their 
chemical composition can be varied to obtain spe- 
cial characteristics. 





Track width 


3. Compared to the inductive technology used in conventional mag- 
netic read/write heads, magneto-resistive technology offers a smaller 
read-head width. This makes the recovery of slightly off-track data 
more likely. 
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As promising as volume-holographic storage is, 
however, it’s a well-established rule in engineering 
that existing technologies of any type are always a 
moving target for the newcomer. That rule certain- 
ly applies to storage technologies. 

Blue-light laser research at IBM’s Almaden Re- 
search Center, for example, is expected to eventu- 
ally push the capacity of rotating optical storage to 
a bit density of 2.6 billion bits/in.”. Simply stated, 
the higher-frequency blue light (it has a wave- 
length of 429 nm) can be focused ona much-smaller 
spot than the infrared light now used in CD-ROM 
and rewritable optical-disk technologies. 

IBM’s blue-laser technology has been integrated 
into a system that includes a four-element objective 
lens with a numerical aperture (NA) of 0.65. The 
lens focuses the 429-nm beam on a spot less than 
0.4-um wide. Some of the system components, in- 
cluding the photodiode detectors and the silicon 
servo detectors, are optimized for 830-nm lasers 
and have a low sensitivity at the blue-light laser’s 
429-nm wavelength. 

Developing and manufacturing new components 
to accommodate the lower wavelength is one task 
at hand for IBM over the next four or five years in 
order to develop products from the technology. At 
the densities envisioned by the company, however, 
a standard 5.25-in.-diameter CD-ROM could hold 
6.5 Gbytes instead of its current 670 Mbytes. 


Oprical-Disk STORAGE 


Optical read/write head designers also have 
been toiling away. Progress made on a more com- 
pact head for CD-ROM drives by NEC Corp.’s 
Opto-Electronics Research Laboratory, Kawasaki, 
Japan, has led to a highly innovative prototype. 
Compactness and light weight are crucial elements 
in improving access speed simply because they de- 
termine how fast the read/write head and its carri- 
er are to be positioned. 

Compactness usually means higher levels of in- 
tegration. Using flip-chip technology, NEC’s re- 
cent innovation combines all of the head’s optical 
components into a single package. In conventional 
optical heads, only the lens is moved by the actua- 
tor; all other elements are fixed to an optical base. 
This design mounts every element on a holder. Be- 
sides the obvious advantages afforded by compact- 
ness, the fact that all of the elements are moving as 
one on the holder prevents tracking errors caused 
by signal offset that can be traced to movement of 
the lens. A laser diode chip, mirror, and preamplifi- 
er are mounted on the photodiode chip (Fig. 2). The 
preamplifier’s electrodes are flip-chip bonded to 
the solder bumps of the photodiode chip. The photo- 
diode and the package are bonded the same way. 

Flip-chip bonding eliminates the space occupied 
by bonding wires and reduces stray capacitance 
and inductance. Besides the performance benefits, 
this results in an extremely compact optical head 
that’s only 6.9 mm thick (including working dis- 
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tance), 6 mm wide, 6 mm deep, and 1.64 mm high. 
The head weighs just 0.25 g. 

As is always the case in optical storage, massive 
research efforts continue to be expended in laser 
development. For instance, rewritable optical-disk 
systems could benefit from work at NEC’s Opto- 
Electronic Research Laboratories on high-power 
strained quantum-well aluminum-gallium-indium- 
phosphide (AlGaInP) lasers. 

One advantage of AlGalnP lasers is that their 
spot size is more than 30% smaller than convention- 
al AlGaAs lasers. This reduction is due to a shorter 
lasing wavelength, which in NEC’s technology is 
690 nm. Reducing spot size is effective because the 
smaller spot results in a 1.5-times increase in re- 
cording density for optical-disk memories. 

The disadvantage of AlGaInP lasers has been 
that they typically have one-third the power output 
of AlGaAs lasers. A practical optical-disk system, 
on the other hand, requires at least 30 mW. At- 
tempts to fabricate high-power AlGaInP lasers 
have been successful—60 to 70 mW was achieved. 
But researchers continue to be frustrated by the 
fact that long-term stable operation at 50°C has lim- 
ited output power to 20 mW. In essence, the re- 
searchers added a strained quantum-well layer to 
one of the high-power AlGalInP lasers and im- 
proved output power to 40 mW at 80°C. The lasers 
have demonstrated 30-mW stable operation at 50°C 
for over 2600 hours. 

Toshiba Corp., Tokyo, Japan, also developed at 
690-nm, 30-mW laser. The company integrated the 
laser into a prototype system that includes a high- 
speed circuit for controlling the laser’s power. The 
system records data at a pitch of 1.25 zm, and also 
can overwrite the data. Toshiba claims this combt- 








4. A system that heats the tip of an atomic-force microscope with a la- 
ser to mark a polycarbonate substrate could someday form the basis 
of a very-high-density storage technology. The marks are typically 
about 100 nm across and 10 to 20 nm deep. 


nation of technologies paves the way to doubling 
data densities and perhaps reaching 70 Mbytes/ 
in.2, which is a more optimistic estimate than 
NEC’s.. 

Besides innovations on the read/write aspects of 
the system, Toshiba also experimented with a disk 
material that’s based on the phase-change phenom- 
enon. A phase-change medium utilizes the erystalli- 
zation of amorphous metal so that the laser beam 
can read and overwrite data. The particular medi- 
um was GeTbSb (germanium-terbium-antimony) 
with a thickness optimized for visible laser light. 

One of the problems for phase-change media is 
that laser-power stability is critical. Toshiba’s fast 
laser-power control circuit suppresses this laser 
noise and reduces interference radiation. As a re- 
sult, carrier-to-noise ratio was 56 dB. Although a 
doubling of storage density is theoretically possi- 








 igital ‘storage technolo- 
gies have always strived 
to be faster and denser 












ation. That trend is bound to con- 


tinue, but there’s also a burgeon- 


ing need to take new data formats 


Into account. 


In particular, media types such 
as video previously haven’t been 
factored into the mass-storage 


equation because video was ana- 


log, not digital, and there were 
only very specific instances when 
anyone would want to access it us- 


ing a computer. Multimedia may | 
well change those assumptions, | 
which makes it possible to predict — 


that VCRs for high-definition TV 


might someday be included in 






me file-server architectures. _ 
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than the previous gener- | 





DIGITAL VCR FOR HDTV BOASTS 1.2 GBIT/S DATA RATE 


A digital VCR that can handle 


the 1.2-Gbit/s data rates of HDTV 
is one of the research projects un- 


derway at Toshiba Corp.’s Re- 
search Center, Kawasaki, Japan. 
A prototype system has been built 
that stores slightly more than one 
hour of video and audio using 3/4- 
in. tapes instead of the 1-in. for- 
mat employed in existing digital 
VCRs for HDTV. Recording den- 
sity is about 6.3 um?/bit, which is 
about twice the recording density 
of 1-in., open-reel, high-definition 
VTR tapes. 


- Torecord and playback ata rate 


of 148.5 Mbit/s on each of eight 
channels, the record/playback 
amplifiers—one set of two for 
each eight channels—should be 


‘mounted as closely as possible to 


the recording drum. Otherwise, 
the parasitic capacitances would 
corrupt the signal. Toshiba de- 
signed two new low-noise, low- 
power analog ICs, one for record- 
ing and the other for playback. 

In addition, a stable transport 

mechanism was developed to en- 
sure reliability because digital- 
cassette recording requires fast- 
er drum rotation than convention- 
al analog VCRs. 
The design includes wider 
grooves on the drum’s surface. 
These grooves are used to absorb 
the air between the tape and 
drum. The system can reliably 
drive a magnetic tape thinner 
than 13 pm ata rate of 466 mm/s. 
The head-to-tape scanning speed 
is as high as 48 m/s. 
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5. Ex erimental results using the tip of an atomic-force microscope to mark bits show, on the left, 









ree tracks written at slightly different fre- 


quencies. The marks were written with 1-.s laser pulses with a 50-100 kHz repetition rate while the sample was moving at 25 mm/s. The photo- 
graph on the right shows a a blowup shows one section of track. The pits are approximately 150 nm across and 15 nm deep. 


ble, the prototype system falls short. A 20% im- 
provement in linear recording density was 
achieved compared to the 830-nm laser in use today. 

At the corporate laboratories of Sanyo Electric 
Co. Ltd., Osaka, Japan, researchers have also been 
working on quantum-well phenomena to boost per- 
formance. But whereas NEC focused its attention 
on an AlGaInP 690-nm laser, Sanyo’s work was on 
636-nm AlGalInP laser technology. A tensile- 
strained multi-quantum-well layer was introduced 
into the laser’s active layer to provide higher per- 
formance. Stable prototypes have operated at 40°C 
producing 20 mW for more than 1500 hours. 

Sanyo has also experimented with new magneto- 
optic media that would extend the disk’s usable life. 
Unlike rewritable disk drives based on phase- 
change phenomena, which use the laser’s power to 
crystallize the recording medium, magneto-optic 
technology employs laser power to change magnet- 
ic characteristics. 

Sanyo’s prototype disk uses a substrate of 1.2- 
wm-thick polycarbonate, that is pre- 
grooved with a 1.6-um pitch. An 800-A-thick layer 
of zinc oxide acts as an optical enhancement layer. 
Nine layers of platinum/cobalt bilayer films were 
added on top with each platinum layer being 17-A 
thick and each cobalt layer being 5-A thick. A 10-wm 
UV resin protective layer was formed on top of the 
disk as the final step. 

Accelerated testing for 2000 hours at 80°C 
scarcely reduced the carrier-to-noise ratio, but the 
block error rate increased because of noise pro- 
duced by local defects. The estimated life of the 
disk at room temperature is more than 10 years. 

IBM, always a leader in magnetic-storage tech- 
nologies, is developing even more advanced MR 
read-write head technologies than what’s present- 
ly available on the market. Areal densities for mag- 
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netic storage, now in the vicinity of 0.1 Gbyte/in.’, 
are projected to be at 1 Gbyte/in.” by 1995. 


IMAGNETIC-STORAGE ADVANCES 

IBM’s basic design for an MR head consists of 
separate read and write structures formed over 
each other and sharing a few common elements. 
The two elements can then be optimized separately 
for maximum areal data density. 

The write structure is a thin-film inductive head. 
Fewer copper coil layers are needed in this type of 
design compared to inductive heads that provide 
both read and write functionality. There are also 
fewer photolithographic masking steps. 

The read structure, on the other hand, consists of 
an alloy film that exhibits a change in resistance in 
the presence of magnetic fields. A precision sense- 
amplifier circuit detects changes in the magnetic 
field and produces a signal for the disk-drive chan- 
nel. Although the write width of the MR technolo- 
gy is the same as inductive technology, the MR- 
head read width is smaller (F2g. 3). These dimen- 
sions provide an improved error rate when the head 
reads at an off-track position, and allows for a sig- 
nificant increase in areal density. 

While MR technology is being pushed to provide 
greater data density, research at Fujitsu Labora- 
tories Inc., Atsugi, Japan, promises to improve MR- 
based hard-disk-drive data-transfer performance. 
So far, the research has produced a smaller assem- 
bly for the system that holds the head over the disk. 
This integrated suspension system has a miniatur- 
ized, flexible body and no signal wires. Instead of 
wires, the new system prints lines directly on the 
suspension arm’s surface. 

A redesigned gimbal that consists of a pair of T- 
shaped beams is one key to miniaturization. The 
beams are connected to the load beam at both to 
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keep the system’s resonant frequency high despite 
the gimbal’s lightness and increased flexibility. 
The integrated suspension system is 25-ym thick, 
10-mm long, 4-mm wide, and the beam width of the 
gimbal is about 200 um. Its total weight is about 
one-third the weight of devices now used in high- 
end commercial products. 

A test with an MR-head transducer and a nanos- 
lider attached to the suspension system indicated 
that the system’s resonant frequency exceeds 50 
MHz. This makes it possible to transfer data at 
rates over 10 Mbytes/s. 

IBM researchers have high hopes of pushing 
MR-head performance to even higher levels with 
new materials. MR-sensing technology is based on 
the change in resistance caused by magnetic fields. 
Typically, these changes aren’t great. IBM’s most 
advanced commercial drives, for example, use thin 
films of iron-nickel alloy, which has an MR effect of 
less than 2%. But Almaden researchers found that 
by alternating layers of magnetic and nonmagnetic 
materials, such as cobalt and copper, they can 
achieve MR effects as high as 65% in the presence 
of very high magnetic fields. 

The vast change in MR effect led the researchers 
to coin the term giant magneto-resistance, or GMR. 
We will be hearing more about GMR in the future, 
but it won’t appear in commercial products until 
some problems are solved. The field strengths— 
10,000 oersteds in the case of the copper/cobalt lay- 
ers that exhibit a 65% MR effect—are just too high 
to be practical for disk drives. In a 20-Oe field, the 
copper/cobalt layers show an 8% MR effect. Unfor- 
tunately, though, cobalt’s magnetic properties 
aren’t suitable for a practical sensor, so the search 
for a suitable materials combination continues. 

One possible solution may blossom from the 
practice of interposing a buffer layer between the 
magnetic and nonmagnetic layers. Buffered-GMR 
work is going on in several laboratories, one of 
which is a cooperative research effort between ma- 
terials scientists at Stanford University and Fu- 
jitsu Ltd. They’ve found a promising technology by 
sputtering Cog Fe,, buffer layers in different 
depths. Among the research findings from the pro- 
ject is the fact that GMR is not sensitive to the de- 
gree of orientation of the magnetic and non-mag- 
netic films is not critical. In addition, the increase 
GMR effect in the filims with thin Cu spacers re- 
sults from the reduced interface roughness and im- 
proved superlattice structure in the films. | 


ADVANCED TECHNOLOGIES 


Although most of the research into storage tech- 
nology is focused on modifying existing technolo- 
gies to extend their performance, corporate and 
university laboratories continue to investigate and 
develop new technologies. 

A large research effort is going on, for example, 
in ferroelectric memories. Although this technolo- 
gy is not frequently thought of as a candidate for 
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storage, its nonvolatile characteristic could deliver 
on that promise. One problem has been to develop a 
nondestructive readout technique. Right now, ev- 
ery time the memory is read, it has to be rewritten 
to its original state and a brief period of destructive 
readout takes place. If the system is disturbed dur- 
ing this tenth of a nanosecond, the information can 
be scrambled. Sandia National Laboratory and Ra- 
diant Technologies, Albuquerque, N.M., are devel- 
oping a nondestructive memory by adding a semi- 
conductor thin film above the ferroelectric thin- 
film layer. In the proposed device, the conductivity 
of the semiconductor thin film is modulated by the 
polarization of the ferroelectric layer. By modulat- 
ing the current this way, a direct, nondestructive 
readout can be accomplished. 

In other advanced work, the primary idea is to 
make the size of the recorded information as small 
as possible. Even a bit cell that’s several hundred 
angstroms on a side, for example, would provide 
higher densities than are now attainable. IBM, for 
example, is looking into the possible use of an atom- 
ic-force microscope (AFM) and an infrared laser to 
create a pit in the recording medium that’s any- 
where from a few hundred angstroms to 1 wm in 
size, depending on the size of the laser pulse and 
the loading force on the tip. The pulses can be as 
short as 0.3 ws. By operating this system on a rotat- 
ing disk, IBM’s Almaden researchers have demon- 
strated that features can be written and read at 
frequencies up to 100 kHz. 

The technique uses a modulated laser beam to 
heat the AFM tip and deform a polymer substrate 
at high speed (Fig. 4). A 30-mW, 830-nm-wave- 
length laser with a 0.545 NA was selected. The 
AFM tip sits in contact with a 1.2-mm-thick poly- 
methyl methacrylate substrate that has a static- 
controlled load. The diode laser is focused on the 
tip, which is coated with a layer of gold (a few hun- 
dred angstroms thick) that acts as an energy-ab- 
sorbing material. When the laser is pulsed, the tip 
heats up to about 120°C and softens the media. 
Pressure from the tip forms the mark. Typically, 
the research version of a prototype operates at 
about 10° newtons, which results in marks about 
100 nm across and 10 to 20 nm deep (Fg. 5). 

To verify that the writing could take place while 
the medium was moving at reasonable speed (on 
the order of 100 mm/s), the researchers attached 
the sample to the shaft of a precision air-bearing 
spindle. With the disk spinning at a modest 1 Hz, 
the linear velocity was about 60 mm/s. In this first 
attempt, the system was able to write at a repeti- 
tion rate of 100 kHz. IBM believes data rates in the 
low megahertz are attainable.L 
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The best thing about our 
U0 MHz scope isn't the low price. 





Its what you get for it. 





Just like an analog scope, HP’s 500 MHz 
oscilloscope has a real-time display that 
responds instantly to changes in your 
waveforms or controls. 


How we can offer you a 


500 MHz, delayed sweep 
scope that’s within budget, 
without compromise. 


High bandwidth digital scopes have 
always forced you to sacrifice two 
things you love about analog 
scopes: a familiar look and feel 
and immediate, believable displays. 


Our engineers didn’t think you 
should have to make that compro- 
mise. So they designed the HP 
54610A oscilloscope with the 
analog-style interface you’re 
comfortable with, and a new 
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A bright trace and convenient, push- Pretrigger viewing and delayed sweep 
button functions like Autostore let you mode help you save time by grabbing 
easily see and store tough-to-find and displaying signals before or after 
signals. the trigger event. 
digital architecture that produces In fact, you can learn more about 
waveform displays superior to the HP 54610A scope’s sweep 
analog scopes. speed, time base accuracy, digital 


storage and any other specifica- 
tions you may need to make the 
right decision by talking to your 


The result: you get the quality and 
performance you'd expect from 
HP. At a price you wouldn't. 





local HP field 
Call HP to see how much scope you can get engineer. 
CO MACOMB LILO ICE A So give usa 
Discover just how easy it is to Speen 
; discover how much more you 
atford a high bandwidth, high really get from HP today. 


accuracy oscilloscope by calling 

your local HP sales office or one of 

the numbers listed below. Once There is a better way. 
you hear the price, we think you'll 

agree it’s the best deal of any 500 


MHz scope. HEWLETT 
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REGULATOR USES 599 


DAVID LAUDE 
7040 Franciville Rd., Colorado Springs, CO 80908. 


hile working on a “B” 
battery replacement 
for antique battery- 
powered radios, it oc- 
curred to me that the venerable 555 
timer might be able to handle most of 
a switching regulator’s task. This 
circuit does just that (see the figure). 

During operation, C, is alternately 
charged and discharged. Resistor R, 
ensures that C, begins charging. It 
also sets the minimum switching fre- 
quency. While C, is charging, pin 3 of 
the 555 timer drives Darlington pair 
Q1-Q2 to supply current to the induc- 
tor. When the inductor current 
reaches a value determined by R, 
and Q3’s base-emitter turn-on volt- 
age, the collector current of Q3 will 
rapidly charge C.. 

When the voltage across C, 
reaches the point where the 555 will 
reset, the voltage on pin 3 will go low, 
turning Q1-Q2 off. This action saves 
from consuming more power than is 
needed from the supply. At the same 
| time, pin 7 will begin to discharge C.,. 
During this turn-off event, the col- 
lector voltage of Q1-Q2 will be pulled 
high by the inductor’s flyback action. 
Diode D1 steers the inductor current 
into storage capacitor C,. When C,’s 
discharging voltage reaches the set 
threshold, pin 3 again goes high to 
repeat the cycle. 

Output-voltage regulation is ac- 
complished by monitoring the volt- 
age across C,. Whenever Q4 turns on 
(an indication of excess output volt- 
age) the collector pulls the 555’s re- 
set pin low. This turns off the drive to 
Q1-Q2 until the output voltage drops 
slightly. C, provides low-pass filter- 
ing to help the circuit remain stable 
during regulation. When pin 3 
switches low, C, provides hysteresis 
to pin 4 for added stability. 

The component values shown, cho- 
sen from my junk box, worked well 
to supply 80 V at 10 mA from a7.5-V 
input with about 60% efficiency. The 
toroid’s inductance is several hun- 
dred microhenries. R, can be modi- 
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control electronics will help to maxi- 
mize performance. An additional ca- 
pacitor, connected across pins land 5 
of the 555, will help reduce the influ- 
ence of supply noise. J 
The circuit will exhibit some tem- 
perature drift due to the base-emit- 


Low-voltage dc input 
e 


01 
1N1220A 


Ro Low-voltage 
Toroid inductor 9.68 dc input o 


MJE3440 





With the component values shown, the device supplied 80 V at 10 mA from a 7.5-V input with 


7 THIS 555-TIMER-BASED CIRCUIT can function as a switching regulator. 


about 60% efficiency. 


fied to grossly adjust the regulation 
voltage. A grounding and power- 
supply wiring scheme that isolates 
current glitches on Q1-Q2 from the 


ter turn-on voltages of Q3 and Q4 be- 
ing used as reference voltages. The 
device works very well in uses 
around the home or in the shop. 


bce RUN OPTOISOLATOR AT 
5 22. 100 KHz, Low Power 


B.R. BEER 
Fisons Instruments, Floats Rd., Wythenshawe, 
Manchester, United Kingdom M23 9LE. 


his circuit can drive an inex- 
pensive optocoupler with 
high voltage isolation at fre- 
quences above 100 kHz us- 
ing an AD654 voltage-to-frequency 
converter. The AD654 provides an 
open collector output with 50% con- 
duction duty cycle. It pulses the op- 
toisolator input current by discharg- 
ing C, into the diode. Transistor Q1 is 
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switched off while the AD654 con- 
ducts. Q1 then recharges C, during 
the second half of the cycle. 

The value of C, is chosen to suit the 
type of optocoupler. In practice, this 
value has been found to be less criti- 
eal than the value of resistor re- 
quired for conventional constant- 
current mode. Typical values range 
from 1 nF to 10 nF. 


DES IG6GN 





8 hy 


To get the complete picture in digital media, 
turn to our complete family of solutions. 

We offer what you need to integrate digital 
media into your next system, including 
innovative ICs for the input, manipulation and 
output of digital video and audio signals. 

So now, for the first time, you can bring 
dazzling studio effects right into your customer’s 
desktop. 

Our experience in digital signal processing 
for real world video applications is unrivalled. 
And we offer all the features you’d expect from a 
company with Philips’ track record in digital 
video and audio. 


There’s a line-locked clock for frame-to-frame 


video stability. Standard 5-volt operation. Plus 
highly accurate Sigma Delta audio conversion 


between digital and analog audio. 


SAA7360 Audio A/D PCF5020 Audio DSP SAA7323 Audio D/A 
TDA1016_ Mic Amp ALC TDA6330 Audio Control TDA1545 Continuous 


Calibration D/A 


TDA8425 Audio Control TDA7052A 1W Power Amp 
w/ Volume Control 


TDA1315 Digital Audio TDA1519 2x10W 
Input Output Power Amp 


SAA7192A Digital Color SAA9065 VideoTriple D/A 
Space Converter with features 












TDA8708 Video A/D with 
Clamp and AGC 


SAA9051 7-Bit Digital Color | SAA7186 Digital Video SAA7199B Digital Video 
Decoder Scaler Color Encoder 

SAA7151B 8-Bit Digital Color SAA7169 Video Triple 
Decoder 9-Bit D/A 

SAA7191B 8-Bit Digital Color TDA8702 Video 8-Bit D/A 
Decoder 






For more information, contact us today. 
You'll be dealing with a supplier who knows 


digital media inside, and out. 


Philips Semiconductors - Europe: Fax: +31 40 724825. Asia-Pacific: Fax: +886 (2) 500 5888. 


Philips 
Semiconductors 
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Guidelines on 
Length for 
Ideas for Design 
Submissions 


Space is limited in the 
Ideas for Design section. 
Many submissions are re- 
turned to the authors 
simply because they are 
too long or require too 
many illustrations. 

The ideal length is be- 
tween one and two dou- 
ble-spaced typed pages 
with just one illustration. 

If a second illustration 
is required, it should be 
substantially smaller 
than the primary dia- 
gram. Oscilloscope pho- 
tos can be included if they 
show results, but be sure 
to include voltage and 
time scale settings. 

If the idea is accepted, 
we will edit it and return 
a copy to the author for a 
final technical accuracy 
check before publication. 
We will redraw all dia- 
grams to conform to our 
style. 


IDEAS FOR DESIGN 





AN AD654 voltage-to-frequency converter is used to drive a high-voltage-isolation 
optocoupler at over 100 kHz. The converter, which supplies an open collector output with 
50% conduction duty cycle, pulses the optoisolator by discharging C, into the diode. 


If C, is too large, the phototransis- 
tor won’t recover by the end of the 
cycle and Q2’s collector voltage will 
remain low. For a transmission fre- 
quency of 100 kHz, an ideal value of 
C, will keep the collector voltage of 
Q2 near to the ground rail for 5 us 
after the capacitor discharges. The 
circuit shown has operated at fre- 
quencies in excess of 180 kHz. 

It’s interesting to note that the re- 
sponse time from the discharge of C, 
to the falling edge of Q2 is less than 
200 ns. The average current taken by 
the optocoupler diode and drive tran- 
sistor is proportional to frequency 
and is less than 1.5 mA at 100 kHz. 

To complete the design, a CMOS 
555 timer configured as a 5-ws mon- 
ostable followed by an active filter 
makes a low-cost frequency-to-volt- 
age converter with a 0-to-5-V output 
range. Circuit nonlinearity is less 
than one bit for 8-bit applications. R,, 
is an offset control.U 


ee KEEP I, AND 
20 Ver CONSTANT 


Tektronix Inc., Electronics Research Lab, P.O. Box 500, MS 50-228, Beaverton, 
OR 97077-0001. 


ften, when making de and rf 

measurements, it’s neces- 

sary to bias a transistor ata 

precise collector current (I,) 

and collector-emitter voltage (V,,). 

In reliability tests, I, and V,,, should 

be maintained constant even though 

the device’s beta may be degrading 
with time. 

Conventional bias can’t maintain 


constant I, and V,, if there’s a wide 
variation in beta (such as 5 to 500). 
Moreover, if the emitter must re- 
main grounded for RF measure- 
ments, problems arise in maintain- 
ing a constant bias. 

This circuit (Fig. 1) maintains con- 
stant I, and V,,. The device under 
test (DUT) is connected to op amp 
A1. The bias supply (V,,) is connected 





variation exists in beta. Bias supply V, sets V_,. I, can be set by V, and R.. 


- 1. BIASING A TRANSISTOR at a given 1, and V,, is difficult if a wide 


However, I, depends on V,. 
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(Vc + Vp) 
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a 2. BY ADDING A NONINVERTING summing amplifier (A2) to the Figure 1 


setup, I, can be adjusted independent of Ne 


to the inverting input (pin 2) of A1. 
Because transistor Q1 is in the feed- 
back loop with A1, the noninverting 
input (pin 8) is also at the same poten- 
tial V,. The noninverting input is 
connected to the DUT’s collector, 
and V, precisely sets V_,. In addi- 
tion, because the noninverting input 
doesn’t draw any current, the Li 
should come from the collector sup- 


ply (V_). By choosing V,, and R,, the 
I, be precisely set, independently of 
beta. However, if V, is varied, I, will 
change. 

To make I, independent of V,, a 
noninverting summing amplifier 
(A2) is added (Fig. 2). With the com- 
ponent values chosen, the output of 
A2 will always be at a potential of V,, 
+ V,. Comparing Figure 2 with Fig- 


ure 1, it can be seen that I, is now 
independent of V,. Since I, is now 
supplied by A2, V, need not provide 
large currents. With V,.=1VandV, 
= 5 V, Q1 will be biased at I, = 1mA 
and V.,=5 V. To prevent Q1 from os- 
cillating, capacitors should be added 
at the collector and base terminals of 
the DUT. 


Read the Ideas for Design in this 
issue, select your favorite, and cir- 
cle the appropriate number on the 
Reader Service Card. The winner 
receives a $150 Best-of-Issue 
award. 









Send in Your Ideas for Design 


Address your Ideas-for-Design 
Submissions to Richard Nass, 
Ideas-for-Design Editor, Elec- 
tronic Design, 611 Route 46 West, 
Hasbrouck Heights, NJ 07604. 







( Wescon’/2)& 


Bob Pease, the author of Electronic Design’s 
popular Pease Porridge column will be at 
Electronic Design’s Wescon booth 7803/7804 


to meet with readers. 






MEET 
BOB PEASE 
AT WESCON /93 
SEPT. 28-30 
ELECTRONIC 
DESIGN 
BOOTH 7803/7804 


ELE 


If you are attending Wescon, stop by and 
give Bob your comments, opinions, and/or re- 
buttals on the many issues he has brought to 
light in his provocative columns in Electronic 
Design. Or just to simply say hello. 


The details of Bob’s schedule will be posted 
at the booth. 
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Single shot. 





LeCroy has It. 





Some fast pulses or glitches happen very rarely. And, like the one above 
they may be as narrow as one or two nanoseconds. 


Capturing these signals needs a fast real-time scope. Slower analog or digital 
scopes won't give you the whole picture. The 9360 from LeCroy will. 

It's the world’s first DSO with 5 GigaSamples per second single-shot digitizing on 
two channels. That’s 200 picoseconds per point. At a much lower price than you 
might expect. 


For more information, and a FREE 1 -800-4-LeCr OY 
Applications Notebook, call LeCroy now. 1-800 453 2769) 


Because some things only happen once. 


LeCroy Corporation 
700 Chestnut Ridge road - Chestnut Ridge, NY 10977-6499 ro 
Phone: 1-800-5 LeCroy - (914) 425-2000 - Fax: (914) 425-8967 


The Digital Scope Specialists 
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Bob’s MAILBOX 


Dear Mr. Pease: 

I hope you realize what you have 
just done: You have secured from Dr. 
Genichi Taguchi the most significant 
statement ever made by anyone on 
the application of Taguchi methods: 
“We are not interested in any actual 
results...” From now on engineers 
should understand that this “Taguchi 
stuff,” as you called it, is simply a game 
of “virtual quality” (which, like “vir- 
tual reality,” is exciting and engaging 
as long as the goggles and gloves are 
on, and the player does not have to 
worry about what’s going on in the 
real world). 

And I would suspect thousands of 
those who have paid good money for 
Taguchi books, Taguchi courses, 
Taguchi workshops, Taguchi vide- 
otapes, Taguchi software packages, 
and what have you, would all of a sud- 
den see the light and ask for their 
MONEY BACK—and that’s “loss to 
society”! 

TN. GOH 
Professor 
National University of Singapore 

Gee, that sounds likea NET GAIN 

to society to me.—RAP 


Dear Bob: 

Last week, after reading your col- 
umn “What’s All This Taguchi Stuff, 
Anyhow?” in the June 10 issue, I was 
in a local Computer Literacy book 
store and came upon a Taguchi Meth- 
ods book.! I purchased it, and have 
made some notes for your interest. 

Perhaps of greatest interest to your 
readers is the book’s chapter 11: “Tol- 
erance Design and Analysis of Audio 
Circuits.” The authors applied 
Taguchi Methods to the selection of 
resistors and capacitors in a third-or- 
der high-pass filter, which used one 
op-amp (assumed ideal), 4 resistors, 
and 4 capacitors. 

As usual, the Taguchi Method was 
used in two stages: first, the “opti- 
mum” nominal values of each resistor 
and capacitor were determined; then, 
“optimum” tolerances for each compo- 
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nent were selected. The goal was to 
assign component values and toler- 
ances so that the circuit met its speci- 
fications with minimum variability. 

To find the optimum nominal values 
of the eight components, the transfer 
function of the filter was computed in 
terms of R1-R4 and C1-C4. Three pos- 
sible values of each component were 
chosen, giving 3° = 6561 different cir- 
cuit possibilities. Then “Taguchi 
methods” were used to design an “ex- 
periment” whose objective was to find 
the best or optimum circuit among 
these 6561 different choices of R1-R4 
and C1-C4, but by using only 27 runs, 
not 6561. 

Two specifications were defined: 
the roll-off of the gain at 8300 Hz versus 
the gain at 1 kHz, (-3 dB min) and the 
amount of peaking at 700 Hz versus 
the gain at 1 kHz (+1 dB max). Sur- 
prisingly, there was no spec for mid- 
band gain; the only two specs concern 
gain ratios (roll-offs). 

Then the Taguchi Method was im- 
plemented. After some Latin-square 
orthogonal-array monkeying around, 
the Method calculated that the opti- 
mum component values are: R1 = 15k, 
R2 = 100k, R3 = 5.6 k, R4 = 10k, Cl = 
0.022 WF, C2 = 0.022 uF, C3 = 0.015 uF, 
and C4 = 0.022 uF. 

Next, the assignment of tolerances 
was undertaken. The original toler- 
ances on resistors were 2%, and toler- 
ances on capacitors were 10%. The 
Taguchi Method concluded that ca- 
pacitors C8 and C4 should be tight- 
ened up to 5% tolerance; Cl and C2 
can remain at 10%, and R1-R4 can 
remain at 2%. 

Emboldened by your column, Bob, 
I decided to play the role of Doubting 
Thomas: Is it reasonable that these 
two specs required 2% resistors and 
10% capacitors to get a working, pro- 
duction-worthy circuit? My intuition 
said, “No.” 

So I decided to select the compo- 
nents myself, using traditional (non- 
Taguchi) methods. My goal was to use 
10% resistors and 20% capacitors, and 
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still get 100% of all filters to meet both 
gain roll-off specs. 

If this is possible, then the circuit 
could be manufactured much more 
cheaply, resulting in lower costs, 
higher sales, and in the words of 
Taguchi, smaller “loss to society.” 

I used about the same set of 3° = 
6561 possibilities as the Taguchi in- 
vestigators. I just chose a different 
final set of circuit values—R1 = 12 k, 
R2 = 100k, R3 =5.6k, R4 = 10k, Cl = 
0.01 uF, C2 = 0.015 uF, C3 = 0.01 uF, 
and C4 = 0.022 uF’ 

I checked out my design by per- 
forming some computations. When 
you insert different component values 
into the transfer function for this cir- 
cuit, it’s easy to see their effect upon 
the response, and to see if a particular 
set of components passes or fails the 
roll-off specs. | 

So, using Monte Carlo techniques, 
with 10% nominal resistors and 20% 
capacitors, I generated 50,000 differ- 
ent high-pass filter circuits. I was 
pleasantly surprised to see that all 
50,000 circuits “passed” the roll-off 
specs, using those low-cost parts. 

Then I decided to check out the 
Taguchi-Method-derived circuit, as it 
was supposedly “optimized” for re- 
duced variability. Maybe it would also 
yield 100% when 10% resistors and 
20% capacitors were used? Here’s my 
results: 73 of 50,000 high-pass circuits 
using Taguchi-optimized values failed 
the 300-Hz test, and 1243 failed the 
700-Hz test. In other words, yield for 
the Taguchi-optimized circuit was 
97.4%, when low-cost component tol- 
erances (10% resistors, 20% capaci- 
tors) were used. 

Bob, I am _ disappointed. The 
Taguchi Methods gave a circuit that 
requires higher-cost components to 
achieve 100% yield. Conventional 
(non-Taguchi) design procedures pro- 
duced a circuit that had a yield of 100% 
when lower-cost components are used. 
Maybe some of your colleagues who 
advocate the Taguchi method can ex- 
plain what went wrong? 
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1. Taguchi Methods (Proceedings of 
the 1988 European Conference), E1- 
sevier Applied Science, London & 
New York. 

2. Ibid., Chapter 11, authored by N. 
Logothetis and J.P. Salmon, p. 111. 
MARK JOHNSON 
Los Altos, CA 

Well, that is a good question! I al- 
ways wondered if the Taguchi “opti- 
mization” methods really provided an 
optimum. I wonder where Mr. Lo- 
gothetis got his “optimization” com- 
puter programs. Did he develop them 
himself, or get them from Mr. Taguchi, 
or from Taguchi's American Supplier 
Institute? Not that I care. AND this 1s 
NOT the first time that a Taguchi-ex- 
pert claimed he “optimized” a circutt, 
when all he did was improve it a little 
(Phadke, Madhav, Quality Engineer- 
ing using Robust Design, Prentice- 
Hall, Englewood Cliffs, N.J., 1979, p. 
185-187). Personally, I usually use a 
circuit with 3 resistors and 3 capaci- 
tors to make a simple Sallen-Key fil- 
ter. The response specified does not 
require 4 Rs and 4 Cs. I have not yet 
proven that I can’t do it with 2 resis- 
tors and 2 capacitors. But I did check 
Mr. Johnson’s computations, and I 
agree that his math is correct, and his 
optimum values are as good as he 
said, for 100% yield with cheap 20% 
capacitances. 

NOTE: Mr. Logothetis’ optimiza- 
tion study apparently covered and 
“bracketed” Mr. Johnson's “opti- 
mum,” but failed to recognize it. Lo- 
gothetis had the better optimum right 
in his sights—but failed to pull the 
trigger! I wonder why. I guess it just 
goes to show, thinking and checking 
your results beats trusting your com- 


puter any day. 
NOTE: The Taguchi enthusiasts 


like to use a minimum number of 
computations—just 27 or 54. runs. Mr. 
Johnson decided to run several tens of 
THOUSANDS of runs. Who’s living 
in the past? 

NOTE: For a circuit that needs 5% 
capacitor tolerance, you have to buy 
good 2% capacitors so they do not drift 
out of a 5% spec versus tyme or tem- 
perature, and those capacitors really 
are expensive. Maybe the real “loss to 
society” is spending $72 on a book that 
says you must use tighter tolerance 
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components when cheaper ones will 
actually do just fine....—RAP 


Dear Mr. Pease: 

I am very interested to hear about 
Dr. Taguchi’s comments on the “volt- 
age regulator” that does not regulate. 
Let me point out a statement in a 
book, Introduction to Statistical 
Quality Control by Douglas C. 
Montgomery, Wiley, 1991, p. 543, re- 
garding the specific methods of ex- 
perimental design and data analysis 
used in the Taguchi approach to pa- 
rameter design: 

“On the other hand, many compa- 
nies have reported success with the 
use of Taguchi’s parameter design 
methods. If the methods are flawed, 
why do they produce successful re- 
sults? Taguchi advocates often refute 
criticism of the methods with the re- 
mark that ‘they work.’ 

We must remember that the ‘best 
guess’ and the ‘one-factor-at-a-time’ 
methods will also work, and occasion- 
ally they produce good results. This is 
no reason to claim they are good meth- 
ods. Most successful applications of 
Taguchi’s technical methods have 
been in industries without a history of 
good experimental design practice. 
Designers and developers were using 
the best-guess and one-factor-at-a- 
time methods (or other unstructured 
approaches), and since the Taguchi 
approach is based on the factorial de- 
sign concept, it will often produce bet- 
ter results than the method it re- 
places. In other words, the factorial 
design is so powerful that even when 
it is used inefficiently, it will work bet- 
ter than most anything else.” 

So when Taguchi and his disciples 
wish to slough off criticism of their 
methods, they argue that “they 
work.” But when Taguchi wishes to 
brush off criticism of his results, he 
says it is only the optimization method 
that is important. Can Taguchi have it 
both ways? Not after June 10, 1993. 
(Myself, I like the Blind Squirrel The- 
ory—even a Blind Squirrel can find a 
nut occasionally. In some cases, I pre- 
fer Monte Carlo Analysis because it’s 
easy to do and it searches at random 
places in the interior of Component 
Space, not just around the perimeter. 
But in other cases, factorial methods 
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are indeed suitable, and efficient. 
—RAP) 

Also in the same book, same page, 
author Montgomery observes, “A fi- 
nal point concerns the learning proc- 
ess. If the Taguchi approach to pa- 
rameter design works and yields good 
results, we may still not know what 
has caused the result because of alias- 
ing of critical interactions. In other 
words, we may have solved a problem 
(a short-term success), but we may 
not have gained process knowledge, 
which could be invaluable in future 
problems.” 

NAME WITHHELD ON REQUEST 

I agree completely: If we trust a 
computer to process a huge stack of 
data, and it spits out a good answer 
(and, as we have seen, that is not a 
trivial matter), we have neither 
learned what's right nor how to go in 
the right direction next time. We 
haven't developed a feeling for the de- 
rivatives, because Mr. Taguchi told us 
not to bother with those—they are too 
difficult. He wants to keep us in the 
dark, and not to develop our intuition. 
He just wants us to trust him, and to 
use his method, and trust the results 
it puts out. Hey, maybe its Mr. 
Taguchi that is the Blind Squirrel! 
Further, if there’s any false data in the 
input deck, we would never realize 
that was what caused funny outputs. 
Taguchi's analysis is not likely to spot 
that a typo error is causing false re- 
sults.—_RAP. 


Dear Bob: 

I cringed when I read the letter 
(name withheld) in the May 27 Bob’s 
Mailbox, praising the “degreed engi- 
neer.” I'll give you my experience for 
what it’s worth. 

I run a small electronics engineer- 
ing company in the North of England. 
Two of us design our products, both 
software and hardware. We both 
learned by “reading hobby maga- 
zines” and generally devoting our- 
selves to the subject at hand. 

Actually, we’ve been reading the 
magazines since we were kids and I’m 
now approaching 40. I know very little 
about higher mathematics and virtu- 
ally nothing about laminar flow. But 
our speech products have won awards 
from the chip manufacturers, and our 
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single-chip designs are in use in de- 
manding applications the world over. 

Ten years ago, we developed a vide- 
otape control system so sophisticated 
that the press found it necessary to 
call it “an amalgamation of Japanese 
and American technology,” though it 
was developed from scratch in the 
one-time mining area of Newcastle 
Upon Tyne in England. 

Since then, we have gone from 
product to product with no help from 
universities or outside bodies. Our lat- 
est product has received a glowing 
review from Jerry Pournelle of BYTE 
magazine, as well as virtually every 
U.K. computing magazine. 

I have run local computer clubs in 
/my spare time and I know technical 
folk worldwide. I’m not showing off, 
but am qualifying my viewpoint: I 
firmly believe that when it comes to 
producing the goods, the only differ- 
ence between a “highly qualified” ex- 
pert and a self-taught expert is a piece 
of paper. What zs important is dedica- 
tion, clear thinking, and more dedica- 
tion. You will often find lots of that in 
duly-qualified engineers, but only be- 
cause it was there in the first place. 

I certainly wouldn’t want to put 
anyone off going for qualifications. By 
all means, it will help your salary and 
enrich your knowledge. But don’t 
think for a minute that a piece of paper 
is going to turn an ordinary guy intoa 
star designer... absolutely not! Never 
has, never will. Name NOT withheld! 
PETER SCARGILL 
Newcastle Upon Tyne, England 

Normally I shriek and holler in fa- 
vor of clear thinking, but I'll admit 
that dedication is an essential ingre- 
dient!—RAP 


Dear Bob: 

The idea that a degree somehow 
makes a person a better worker is 
absurd! Also, the fact that someone 
has a degree from an unaccredited or 
unrecognized school does not mean 
that person is a bad worker. | 

For part of my two years as an 
Army draftee, I worked as an “electri- 
cal engineer assistant.” My degree 
was in physics, with only one class in 
electronics. I worked side-by-side 
with several EEs, including one from 
MIT. There was one other draftee 


BRIE LECTRONIC 


whose degree was in physics. 

Both of us physics graduates had 
learned electronics by hands-on per- 
sonal experiments. The EEs learned 
all they knew in the classroom and 
limited lab work. Yet it turned out we 
physicists could run circles around all 
of the others. 

The need for a degree is, in my opin- 
ion, very overrated. When will indus- 
try and government recognize that 
pay should be related to performance? 
There should not be any artificial pay 
caps based on education. Ifthe person 
has the knowledge and experience to 
get the job done correctly and in a 
timely manner, that person should be 
paid the same as another without ref- 
erence to education. 

At this time, I have 38 years of expe- 
rience, which has qualified me in ways 
no classroom at any level can do. But I 
am (obviously) over 40 and therefore 
“outdated.” People forget that we “old- 
timers” have not only all that work ex- 
perience, but also have read—yes, stud- 
ied—thousands of pages of technical 
material and books to keep up. — 

Yet anew hire today that has a PhD 
can be hired at a higher grade than I 
am, despite the fact that many new 
PhDs don’t have the foggiest idea 
what goes on in the real world of work. 
Performance is NOT the name of the 
game in many places. It is too often 
who you know and not what you know 
how to do that gets the cake. 

Now don’t get me wrong. Educa- 
tion serves a very useful place. But 
on-the-job education is also very use- 
ful. The point is that automatically 
Separating engineers and technicians 
based solely on “formal” education, 
and ignoring the real-world, on-the- 
job education, is the cause of too much 
arbitrary discrimination. 

GORDON SIMKIN 
La Luz, New Mexico 

I'll pay for a can-do guy everytime, 
but the world does generally pay a 
premium for educational status, all 
things being equal. I can’t change the 
the world.—RAP 


Bob: 

In the May 27 issue, your column 
had a letter from an individual who 
complained about the whining of non- 
degreed engineers. Your answer 
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proved what I have often suspected: 
You truly are a sanctimonious cretin! 

You stated, “J don’t find all that 
much correlation between the degree 
and the abilities. Surely a lot of de- 
greed engineers can’t remember how 
to compute the rms value of a lumpy 
waveform.” I can’t believe this! Just 
how many non-degreed engineers do 
you figure can compute that? Ifyou do 
a little checking, you’ll find that al- 
most without exception those who 
claim that degrees are of dubious 
value are those who don’t have one 
(but wish they did). Similarly, I have 
observed that those with only bache- 
lor’s degrees often feel graduate de- 
grees are not needed. (Gee, Bob, see 
any correlation there??) 

Engineers with graduate degrees 
have learned design and analysis tech- 
niques that those without degrees (or 
those only with bachelor’s degrees) 
have never even heard of. How many 
non-degreed engineers have asufficient 
mathematics background to design 
digital filters with attenuation-band ad- 
justments? Or to design multifunction 
pipelines, lead-lag compensators, etc.? 

... Lhe purpose of this letter is not to 
vilify non-degreed engineers; it is sim- 
ply to put things into perspective. 
There are gainful employment oppor- 
tunities in the engineering field for 
people with little formal education 
and for those with PhDs. But, this 
doesn’t mean all should be accorded 
the same status or prestige. If non-de- 
greed engineers want to be treated 
the same as degreed engineers, then 
they should stop whining, get off their 
behinds, and go to school. 

NAME WITHHELD (DISGUSTED) 

I’m sorry, but I don’t agree with you 
at all—not on anything. Almost every 
“non-degreed engineer” knows five or 
ten amazing, useful things that you or 
I couldn't hack. Good for them! Eve- 
rybody knows something! Aren’t you 
glad I’m not your boss? I’m glad you 
aren't my boss.—RAP 


Want to say hello to Bob Pease in 
person? He’ll be at Electronic De- 
sign’s Wescon booth 7803/7804, 


Sept. 28-30, to meet with readers. 
Details of his schedule will be 
posted at the booth. 
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OSI FCT-T DELIVERS ULTIMATE 
PERFORMANCE IN LESS SPACE 


uality Semiconductor’s 

high-performance FCT-T 

family of logic devices are 
designed to solve your toughest 
bus interface problems. Our high- 
speed, low-power, low-noise prod- 
ucts pack all their performance 
into a smaller package. And 
because QSI® offers well over 60 
basic types, we’ve got the part to 
fill virtually any need. 

400% More Space. Our 
FCT-T family is packaged to save 
you more board space than any | 
other available solution. 400% 
more! We call it QSOP: Quarter- 
Size Outline Package. Half the 

aut length and half the 
™ width of standard 
SOICs, QSOP gives you four times 
the density. Those shorter inter- 
chip distances help pump-up your 
system’s performance. 

D Grade Speed. In speeds 
up to D grade, QSI’s FCT-T family 
of parts are built into some of the 
fastest systems in the world — a feat 


made possible through our patented 
OQCMOS® technology, the state of 





(actual size) 





the art in CMOS processing today. 
Low CMOS power consumption 
also results in outstanding system 


performance and reliability. 
Quiet Performance. At 
OSI, we strive to reach well 
beyond the industry standard. 
That’s why we added input hys- 
teresis for reduced noise sensitivi- | 
ty. To lower ground bounce, we 
limited the output swings to 0 to 
3.5V and carefully controlled the 
slew rates. And that’s why we 
developed the FCT2000 series 
with 25 ohm series termination 
resistors built right into the chip 
— all without sacrificing a single 
nanosecond of speed! Combine 
that with our low inductance 


OSOP package and you’ve got one 
of the quickest CMOS devices on 
the planet! 

The QSI Standard. QSI’s 
FCT-T logic products are simply 
some of the fastest CMOS devices 
available. Choose from A, B, C 


— and now D — speed 





erades. And every 
device is fully JEDEC-FCT 
spec compatible. 

OSI offers the most comprehen- 
sive set of solutions available for 
your high-performance design 
problems, including our 
QuickSwitch? SRAM and FIFO 
products. Call our high-speed 
hotline today at (408) 450-8063 to 
request our new 1993 databook. 


Better yet, fax us at (408) 496-0773. 








® 


Quality Semiconductor, Inc. 
851 


artin Avenue, Santa 
California 95050-2903 


Q, QSI, QuickSwitch, and QCMOS are registered trademarks of Quality Semiconductor. 
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Advanced Schematic Advanced PCB 1.5 Sey tee een ne 


Leave the limitations of DOS behind and experience the power of a fully 
integrated Windows™ EDA system. Advanced Schematic and Advanced 
microsort PCB, the #1—selling schematic entry and PCB layout packages for Windows 
Aly Seite give you the power you need to make your design dreams into reality. If 


youre ready to move up to real power in your EDA tools, call Protel. 
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rom 1992 to 1993, the market for optical disk drives grew 

76%; last year saw shipments of 2.6 million units, which is 

expected to increase to 4.5 million units in 1993 and to 11 

million units in 1998. That’s according to Robert C. Abra- 
ham and Raymond C. Freeman Jr., authors of the Freeman Report, Op- 
tical Data Storage Outlook, 1993. The Santa Barbara, Calif., market re- 
searchers point out that CD-ROM drives accounted for 86% of all 
optical units shipped last year for data storage and 48% of total reve- 
nues for optical drives. 

The worldwide market for all types of optical disk drives will 
approach $2.5 billion at OEM prices in 1998, a 15% compounded growth 
rate from the $1 billion value of the 1992 market, the report predicts. 
Projected revenues for 1998 are divided between rewritable and mul- 
tifunction products at $1.2 million (49% of total revenues); CD-ROM 
drives at $1 billion (42%); and write-once devices at $222 million (9%). 

CD-ROM drives will lead the optical market in terms of unit vol- 
ume; 10 million drives are expected to ship in 1998, up 28% a year from 
2.2 million units last year. Driving demand for CD-ROM drives are a 
steady flow of new CD-ROM titles, multimedia applications and de- 
clining hardware, software, and replication costs. Production of CD- 
ROM drives will continue to be dominated by Asian manufacturers 
because of their established positions in the audio CD market. U.S. 
companies are involved in electronic publishing, marketing, systems 
integration, and disk replication. 
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ith retirement costs rising, engineers will need a 
large nest egg to have financial freedom in retire- 
ment. While work-related expenses will decrease, ex- 
penses for travel and other leisure activities will 
most likely:increase. And don’t forget inflation. One of the most mis- 
understood and, in my opinion, the absolute best 
way for engineers to build assets for retirement 
is the 401(k) plan. Sponsored by corporations, 
401(k) plans give engineers the option of invest- 
ing in several types of investments such as mutu- 
al funds, annuities, and common stocks. The earn- 
ings on money invested are tax deferred, so the 
entire amount can be reinvested in the plan, com- 
pounding the return. Contributing to the plan 
also gives engineers immediate income tax sav- 
ings: 401(k)s are salary reduction plans, which 
means that contributions are not included in the 
current year's taxable income. 
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bution limits are adjusted annually for inflation. Engineers contrib- 
ute through a payroll deduction, which makes it easy to fund retire- 
ment plans. The company may also contribute to 401(k) plans. Engi- 
neers may withdraw money from their 401(k) plan before age 59 1/2 
only because of death, disability, termination of employment, or 
financial hardship. Penalties may apply. But en- 
gineers may be able to borrow against the plan 
and repay principal and interest within five 
years. Many companies match 50% of an engi- 
neer’s contribution up to a limit. 

Engineers who withdraw from a 401(k) plan 
because of a job change or the company termi- 
nates the plan must authorize a rollover into an- 
other tax-qualified plan. Receiving the money in- 
stead of doing a direct rollover can make an en- 
gineer liable for a 20% withholding tax. 

Henry Wiesel is a financial consultant and in- 
vestment counselor with Shearson Lehman 


Engineers eligible to participate may contribute up to 15% of Brothers, 1040 Broad St, 2nd floor, Shrewsbury, NJ 07702. For a com- 
earned income or $8994, whichever is less, to a 401(k) plan. An _plimentary second opinion review of your investment portfolio, send 
employer also may set lower maximum contribution levels. Contri- a copy of your current statement to Wiesel at Shearson Lehman. 
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Slash your per unit cost on FPGA For more information on converting your 

FPGAs and gate arrays with no NRE contact 
and gate arrays. . Encore! Technical Sales. (800) 331-4617. In 
Whether you’re converting your FPGA designs California (800) 647-0222. Phone (408) 744- 
into affordable ICs, or looking for a second 1800. FAX: (408) 747-1263 


source for your gate arrays, Encore! is a 
surprisingly affordable answer. 

In only a few weeks, Orbit turns your netlists 
into prototypes and production quantities. So 
you can cut your per-unit cost very quickly. Or 
quickly find an alternate source for production 
of your gate arrays. 
¢ Convert FPGA netlists 
¢ Convert gate array netlists for alternate source 
¢ Get prototypes in as little as three weeks 
¢ Get your choice of packaging options 
¢ Move quickly into full-scale production Second Source, First in Service 
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No NRE lets you convert small : se NRE - just fast paybacks ‘og 
nas ° -unit t 

quantities — even as low as — per-unit cost on runs as low as 

100 chips. ¢ Call Orbit for an easy economic analysis 


No NRE means converting FPGAs can make 
economic sense at quantities under 100 chips. 
And with our fast-turnarounds on prototypes 
and production quantities, you can start cutting 
your per-unit cost immediately. 

Gate array users can also affordably meet a 
sudden demand for product by quickly — and 
inexpensively — developing an alternate 
production source. 

With Encore! 


‘44 Puce | 68 PLCC] 84 PLCC 
| aapiec| 68 PLCC 





A wide range of packages are available to Encore! users. 


How does 
Orbit slash 
per-unit cost 
on quantities 
as low as 
100 pieces? 
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nitrode Integrated Circuits Corp. 
(UICC) is holding one-day semi- 
nars addressing switching power 
supply design at an intermediate 
technical level. Seminar fees vary by location. 
Seminars will be held on Oct. 5, 6, and 7 in 
Dallas, Houston, and Phoenix; Oct. 12, 13, and 
14 in Fort Wayne, Ind., Chicago, and Minne- 
apolis; and Oct. 19, 20, and 21 in Toronto, Otta- 
wa, and Montreal. Contact Joan Paglierani, 
Unitrode Integrated Circuits, 7 Continental 
Blvd., Merrimack, NH 03054-0399; (603) 424- 
2410; fax -3460. CIRCLE 460 


he 6th Annual International QNX 
Users Conference, High-Perfor- 
mance Open Systems, will take 
place Oct. 17-20, 1993 at Disney's 


Yacht Club Resort, Lake Buena Vista, Florida. 
Sessions include QNX and embedded sys- 
tems, TCP/IP, and QNX/DOS interoperabi- 
lity. For information, contact QNX Software 
Systems Ltd. 175 Terence Matthews Cres., 
Kanata, ON, K2M 1W8 Canada; (613) 591-0931; 
fax -3579. CIRCLE 461 


cCabe & Associates will pre- 
sent seminars at the company s 
Columbia, Md., headquarters on 
such topics as structured analy- 


sis and design, software quality assurance, 
and structured testing. For information, con- 
tact McCabe & Associates, Twin Knolls Pro- 
fessional Park, 5501 Twin Knolls Rd., Suite 
111, Columbia, MD 21045; (800) 638-6316; fax 
(410) 995-1528. CIRCLE 462 


he Wescon electronics conference 
taking place Sept. 28-30, 1993 in 
T San Francisco's Moscone Center 
will have 15 half-day courses for 


$10 to $20; short-course topics include sur- 
face-mount technology, neural network appli- 
cations, ISO 9000, PC-based multimedia, and 
accelerated product development. Contact 
Wescon, 8110 Airport Blvd., Los Angeles, CA 
90045-3194; (310) 215-3976; fax 641-5117. 
CIRCLE 463 


etrication 93, a national met- 
rics conference, will be held 
Sept. 30-Oct. 1, 1993 at the Holi- 
day Inn Crowne Plaza, Rock- 


ville, Md. The conference is sponsored by the 
U.S. Metric Association, American National 
Metric Council, and the National Institute of 
Standards and Technology (NIST). For infor- 
mation, contact National Metric Conference, 
2447 Lexington Pl. Livermore, CA 94550; 
(818) 368-7443 or (208) 558-9031. CIRCLE 464 














QUICKLOOK 
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Papers are being solicited for the Sun User Group s 11th Annual West Coast Conference, Dec. 7- 
10, in San Jose, Calif. The theme is the metamorphosis of Sun OS: from classroom to boardroom. 
For information on the conference or on submission of papers, contact program chair Peter Gal- 
vin, (401) 863-7623, e-mail pbg @ cs.brown.edu or PCI Trade Show Management, 12343 Hymea- 
dow Dr,, Bldg. 3, Austin, TX 78750; (800) 727-3976 or (512) 331-7761; fax -3950. CIRCLE 465 


rai, NV 8943; (408) 446-4458; fax (408) 253-6085 
: time for money witha bias for conserving 
n Reinertsen 


matics, and concepts in he previous half-dozen columns 
ow. 1. will explain how to use it by describing some real-life sit- 
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— Next generation eo. 
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y ECC et more e than n $6. 45 million. Were the two engi- 


atter equipped ‘begin makin time vs. money trade-offs. Take this mate- 
it, and please share some of your experiences with me. 
ontained in New Product Development: Design and 
alling Time to Market Associates. 
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CANT REFUSE 


niView from Unisoft Corp. is free 
public domain software that 
brings a graphical picture of any 
pe board from any CAD system to 
an IBM PC or compatible. UniView automati- 
cally displays the pc-board assembly, compo- 
nents, network nodal and pin information, ge- 
ometries, traces, and so forth. 

UniView requires a database generated by 
Unisoft’s CAD connection system, which en- 
ables test and manufacturing engineers to 
extract data from any CAD system to auto- 
matically generate test programs and test 
fixture designs for automatic test equipment. 
Contact UniSoft Corp. 1 Corporate Dr, MS 
319, Shelton, CT 06484; (203) 925-2980; fax 
(203) 925-2985. CIRCLE 465 





olytechnic University, Brooklyn, 
N.Y. offers free software for 
planning part-time studies at the 
institute in the areas of electrical 
engineering, computer science, management, 
materials and processing, as well as mechani- 
cal and related engineering. 

To obtain a 3.5- or 5.25-in. DOS disk or a 
paper version of the listings, contact Poly- 
technic University, 6 Metrotech Center, 
Brooklyn, N. Y. 11201; (800) 765-9832; fax 
(904) 575-7884. CIRCLE 466 





pplication notes are available on 
Dialogic Corp.'s bulletin board 
system (BBS), including the Dia- 
logic ADPCM algorithm, fax/120 
load tests under Unix, how to implement an 
alphanumeric voice-recognition application, 
among others. 

Users can access the BBS by dialing (201) 
334-2619. Application notes are placed on the 
BBS in PostScript format in the file section of 
the main menu. The files can be copies to any 
PostScript printer. Contact Dialogic Corp., 300 
Littleton Rd., Parsippany, NJ 07054; (800) 755- 
4444 or (201) 334-8450; fax (201) 334- 
1257. CIRCLE 467 





he New Book Bulletin from Com- 
puter Literacy Bookshop gives 
short reviews of books in electri- 
cal engineering, networking and 
communications, software engineering, pro- 
gramming languages, and other computer-re- 
lated topics. 

The bulletin is available free of charge by 
contacting Computer Literacy Bookshops, 
2590 North First St. San Jose, CA 95131; (408) 
435-0744; fax -1823; email: info @ clbooks.com. 
CIRCLE 468 
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BEST EVEN BETTER 


sensing, Power and Signal Conditioning Circuits for 
he Next Generation of Automotive Applications 


For over thirty years Allegro has been an IC supplier of processes enabling our engineers to incorporate Hall- 
choice for automotive manufacturers and sub-system effect sensing, logic, and power onto a single chip, in any 
suppliers worldwide. Allegro seeks to create value-added combination, to meet each customer’s unique system 
solutions for its automotive customers via merged- —_ requirements. The results are ICs that achieve the highest 
technologies. Extensive R&D resources are dedicated to the levels of integration and are well matched to the rigorous 
development and enhancement of automotive-specific qualityand reliability demands of automotive applications. 





AIRBAG / ABS / ACTIVE 
SUSPENSION 


Mixed Signal ASICs for Airbag 

Monitoring, Communication and Diagnostics 

Hall-effect Wheel Speed Sensors 

Hall-effect Height Position/ Steering Direction 
Sensors 

Fully-Protected Power IC Lamp and Inductive 
Load Drivers 


Mixed Signal ASICs for Signal Conditioning POWERTRAIN 


@ Hall-effect Crank/CAM Ignition 
Timing Sensors 


Fully-Protected Power IC Lamp 
and Inductive Load Drivers 
Hall-effect Transmission Speed 
Sensors 

Hall-effect Linear Throttle Position 

















INSTRUMENTATION 
a 





Fully-Protected Power IC 
Lamp & Inductive 
Load Drivers 


@ AM/FMStereo Decoders & 
Noise Blanker Signal 








Processing ICs Sensors 
@ H-Bridge Power ICs for HVAC 
& Gauge Control 
roe To receive our NEW DATABOOK, call 1 (508) ALLEGRO 
or FAX your request to 1 (508) 853-7861. 


@ VF/LED Display Drivers 






Microsystems, inc. 
Formerly Sprague Semiconductor Group 





, ar ne — ; . , ; 
115 Northeast Cutoff, Worcester, Massachusetts 01615 
CIRCLE 254 FOR U.S. RESPONSE CIRCLE 255 FOR RESPONSE OUTSIDE THE US. 





NEW HIGH DENSITY MICRO-COAXIAL CONTACTS 










Designed for high speed data transfer rates. 
Can be used in the IEC 1076-4-2 2.5mm High 
Density connector system,har-pak®. Provides 
more space efficiency, high frequency ca- 
pability, easy handling, low applied cost and 
application with current equipment practice 
and emerging metric equipment practices. 
Designed for PCB termination on both 
daughtercard to backplane connection;al- 
lowing users To bring signal directly into the backplane without a cable transition. : 
CIRCLE# 37 


har 





ak® 2.5 MM High Density Connector system Quasi-Coax-Contacts 


: ee 





har-pak has been developed for backplane 
and daughterboard applications in modern 
rack systems. The 5 row 2.5 mm connector 
design offers solderless PCB terminations, op- 
timum utilization of soace, three dimensional 
modularity, high contact density, EMI protec- 
tion, and the ability to double-side surface 
mount components on daughter cards with- 
out loss of a 15 mm card pitch. The har-pak 
connector system allows the user to use a three dimensional 2.5 mm grid. With the 


The Oscar 
for quality 











DQS, the German QA System Certification Company, 
has awarded our PCB Connector Division the 
DIN ISO 9001 Certificate. This confirms our efforts 
to achieve perfection in both products and 
manufacturing methods. 

HARTING is one of the first connector manufacturers 
in the world to be awarded this internationally 
recognised certificate of approval. 

HARTING's worldwide recognition as a major 
connector manufacturer is founded not only on state- 
of-the-art production facilities, but also on an optimal 


system of quality assurance. é 


SEE US AT WESCON BOOTH 2660, 2662, 2664 


HARTING 


HARTING ELEKTRONIK, Inc. + 2155 Stonington Ave. : Suite 212 er 


P.O. Box 95710 Hoffman Estates, Illinois 60195, U.S.A. 
CIRCLE 125 FOR RESPONSE OUTSIDE THE US. 


mH WACHTER BREMEN 


Phone 708 / 519-7700 : Fax 708/519-9771 
CIRCLE 124 FOR U.S. RESPONSE 


exceptional capabilites of the connec- 
toronly one connector style is required to 
solve your power, signal, ground, and high 
data rates; simplifying the design and 
manufacturing of future systems.The 
compliant pin technology utillzes the 
same 1 mm plated through hole stand- 
ard for many DIN 41 612 compliant pin 
technologies. The consistency in design 
uses the many years of manufacturing 
and design experience already avail- 
able.These attributes combined can 
lead to new advancements n board- 
level designs: 15 mm card pitch with dou- 
ble-sided surface mounted daughter 
cards, butterfly or mid-plane techniques, 
modular deslgn both horlzontally and 
vertically,iow number of system Ccompo- 
nents, combination with other stand- 
ardized packaging systems,and lower 
applied costs. CIRCLE#378 





COMPLIANT PIN DIN 41612-TYPE M 
INVERSE CONNECTORS 

HARTING’S compliant pin Inverse Tyoe M 
DIN 41612 Eurocard connectors allow- 
continued development of backplane 
technology using solderless termination 
and double-side surface mounting. 
Applications include telecom, medical 
and high speed computers. Connector- 
cavities accommodate the DIN 41626 
high voltage, power, coaxial or fiber optic 
contacts. Connector arrangements can 
accommodate 2 to 10 special purpose 
contacts and 78 to 6 standard contacts 
respectively. Compatible with HARTING 
male press-In tooling without modifica- 
tion, if can be delivered wlth special 
press-In Inserts to allow use of ‘Flat Rock" 
or simple flatpress-in dies. CIRCLE# 379 


‘har-mlk®’, new miniature connectors from HARING 
ELEKTRONIK 





A new, comprehensive range of mini- 
ature connectors designed to meet the 
requirements of internal and external 
connections of the future has just been 
introduced by HARTING ELEKTRONIK, INC.., 
The ‘Pin and Socket’ 1/0 connectors. 
Serles 60.01/02/03/04. 

Reduced size: contact pitch of 1,27 mm 
High contact density: double standard D-Sulo 
E.M.L/R.F.I. protected. metal shells and 
hoods for optimum screening 

Polarized by D shape 

Coding: without contact loss 

Locking device: 

quick latch for $.C.S.| /RS 232 E applications. 
Jackscrew for I.P.I/HI.P.P.1 applications 
Male and female IDC versions for discrete 
wire 28 to 30 AWG 

Male and female connectors wth straight 
and angled solder pins 
Many connector sizes: from 20 to 100 ways 


Call (708) 519-7700, FAX: (708) 519-9771 or 
write HARTING ELEKTRONIKJ INC.2155 
Stonington Avenue, Hof fman Estates, 
Illinois 6015-0710 for more Informaton. 
CIRCLE#380 
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RICK ALLEN, MEDIA VISION INC. 


s we head deeper into the 1990s, the 
PC multimedia revolution appears to 
be reaching full swing. As a result, 
sound cards, which were once consid- 
ered toys, are now becoming stan- 
dard PC equipment. 

The PC’s nascent audio period, cir- 
ca 1981, consisted of simple beeps 
that came from their small, inexpensive embedded 
speakers. These were adequate for the relatively simple 
business applications that existed at the time. However, 
increasing popularity in games that used exotic sounds 
prompted a move to upgrade the PC’s sound system. 

Eventually, several hardware companies introduced 
PC-compatible audio boards. In 1987, Ad Lib Inc., Toron- 





to, Canada, introduced an audio card, which gained wide- 


spread support by game suppliers. The board 
included an FM synthesizer for simulation of 
musical instruments and other sound effects. 
This was followed in 1989 by Creative Tech- 
nologies Ltd. of Singapore, with its Sound J 
Blaster audio card. By incorporating Ad Lib’s 
FM-synthesizer design, the Sound Blaster 
board moved PC sound to a higher level by 
adding digital audio record and playback. 

The latest wave of audio cards offer new 
advances, such as 16-bit digital audio and on- 
board digital-signal processors. However, the many vari- 
eties of audio products have made the task of developing 
drivers difficult for the software community. Unlike 
VGA controllers that supply a standard software inter- 
face through the VESA BIOS extensions, current PC au- 
dio applications must write directly to each card. Be- 
cause of the many different audio implementations, soft- 
ware vendors have found it difficult to support each au- 
dio implementation. This has resulted in an industry 
without control of its own destiny. The software develop- 
ment industry—entertainment software in particular— 
has become the vehicle to drive the digital audio stan- 
dards. And this burden has unwittingly fallen on the 
game developers. 

To combat these obstacles, VESA developed a new 
specification, the VESA BIOS Extension/Audio Inter- 
face (VBE/AlI), which defines a standard software-pro- 
gramming interface for PC audio hardware. The inter- 
face, which is in the form of low-level BIOS services, acts 
as an interpreter between the audio hardware and soft- 
ware applications using such hardware. The ultimate 





ERFACING AUDIO BOARDS 


goal is to have VBE/AI hardware developers only write 
one hardware driver that conforms to the VBE/AI speci- 
fication, and have it be compatible with all audio hard- 
ware. Likewise, software developers only will need to 
develop one universal driver that can support every new 
audio card entering the market. 

The VBE/ AI proposed interface is designed to support 
digital audio, MIDI, wave synthesis, FM, and other audio 
technologies. These technologies are grouped into three 
different low-level applications-programming inter- 
faces, (APIs) which are accessed through the PC’s ROM 
BIOS software interface. Actual implementation of the 
interface can be done as a ROM BIOS, DOS driver, TSR, 
or presented as a virtual interface to Windows or OS/2 
audio services. 

The three APIs are classified as digital audio—specifi- 
cally Wave Audio, MIDI, and Volume ser- 
F vices. The Wave Audio API is defined as a 
© block-oriented interface. Standard PCM data 
* sizes and formats provide compatibility 
across different operating systems. The 
MIDI API normalizes the method of using 
various synthesizers through a standardized 
approach to handle device-specific instru- 
ment patches, as well as the adoption of the 
general MIDI specification. The Volume API 
supplies stereo volume, tone, and filter con- 


| trol to the audio hardware. To allow for future hardware 


upgrades, an API call was included to control the audio 
channel in three-dimensional space. This is based on a 
spherical coordinate system. 

When complete, the VBE/AI specification will enable 
PC audio software and hardware developers to minimize 
engineering efforts, which in turn reduces cost. In addi- 
tion, hardware vendors supplying VBE/AI-compliant 
drivers will gain the necessary widespread support of 
multimedia and entertainment hardware and software 
that’s available. Software developers, on the other hand, 
will be able to take advantage of the current and forth- 
coming audio technology without having to invest heavi- 
ly-in their engineering to support the potential growth in 
audio cards. 

For further information about the VBE/AI specifica- 
tion or other issues, including graphics, multimedia, 
power-management, or software interfaces, contact the 
VESA office at (408) 435-0333. 

Doug Cody, also of Media Vision, contributed to this 
column. 
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Capable of emulating all electrical and functional characteristics of 
an 8042-based keyboard controller, the UR6HCPCx keyboard controller 
family developed by USAR Systems Inc., New York, N.Y., also handles all 
levels of the keyboard BIOS protocol. As a result, the controllers can link 
off-the-shelf user input devices, such as keyboards, mice, trackballs, and 
bar-code scanners, to specialized or proprietary systems—without having 
to design new hardware, firmware, or complex software interface drivers. 
In addition, the controllers have jumper-selectable baud rates (up to 9600 
bits/s) and are available with a full-duplex serial interface (UR6HCPCS), 
or a Strobed, parallel-output port (UR6HCPCP). Other versions include 
the UR6HCPCH with a PC-to-HP-HIL interface, and those that can be 
custom defined. 

Data that’s sent from an input device can be delivered to the PC host 
system in either PC standard Scan Code format, or as translated and 
extended ASCII codes. If ASCII is selected, the chip interprets the status 
of the Lock and Shift keys and sends the proper ASCII codes. Many chip 
features are controlled via signals on various input pins. The chips also 
include an extended set of firmware-supported commands that can alter 


the functional characteristics dynamically, as well as provide error detec- | 


tion and recovery in high-reliability applications. Available in 40-lead DIPs 
or 44-lead PLCC or PQFPs, the keyboard circuits sell for $27.50 each in 
100-unit lots. Contact John Milios at (212) 226-2042. 

A still-video communications subsystem for PCs can capture 

monochrome or color images from camcorders, CAD programs, or scan- 
ners, and then transmit them to another PC over a telephone line in less 
than 35 seconds. Handy for working in real time on a shared image, the 
IMAGinE, designed by Interactive Image Solutions Inc., Colorado 
Springs, Colo., lets users communicate with arrow, text, or freehand anno- 
tations directly on an image. Requiring two telephone lines, one for image 
transfers and the other for voice, the video card runs in any 386 or 486 ISA- 
bus PC. The card includes a frame grabber to capture images, JPEG cir- 
cuits to compress images, and photographic-quality (24-bit) color output. 
Input NTSC or PAL signals (composite or S-VHS) are digitized and con- 
verted into CCIR 601 (16-bit YCrCb 4:2:2 format) images at 640-by-480- 
pixel resolution. Included with the card is a 14,400-bit/s modem that’s 
driven by an enhanced 8-bit serial card. With Windows-based software, us- 
ers can do annotation; adjustments to hue, saturation, contrast, and 
brightness; image manipulation; and printing. The software handles 
JPEG, TIFF, TARGA, GIF, and BMP file formats, and includes drivers 
for color and laser printers. The video card, serial card, modem, and soft- 
ware packaged together goes for $2495 per node. At least two nodes are 
needed for bidirectional communications. Contact Rick Cooper at (719) 
598-3894. 

A standardized BIOS dubbed the SurePath PC Standard (SPCS), 
which is the result of a joint venture between IBM Corp., Armonk, N.Y., 
and Phoenix Technologies Ltd., Norwood, Mass., specifies the external in- 
terfaces of the BIOS and some aspects of the motherboard hardware. The 
SPCS defines the appropriate software standard interfaces for calling 
hardware functions. It supports X86-compatible microprocessors from 
AMD, Cyrix, IBM, and Intel. Because the SPCS is operating-system inde- 
pendent, it eliminates the guesswork associated with BIOS calls. Sure- 
Path BIOS licensees also receive IBM verification tools to test PC com- 
patibility. The two companies plan to extend the BIOS architecture to 
incorporate support for emerging technologies that need BIOS access to 
function properly. Such technologies include Peripheral Component In- 
terconnect (PCI) local-bus designs, PCMCIA-compliant cards, the EISA 
architecture, and power-management for portable and desktop (green) 
PCs. Call Phoenix at (617) 551-4000. 


PC DESIGN PRODUCTS 


V 2.5-IN. HARD DRIVES 
_ USE MR TECHNOLOGY 








A family of 2.5-in. hard-disk drives 
uses a magneto-resistive (MR) head 
technology to boost performance 
and capacity. The low-profile drives 
offer an average areal density of 322 
Mbits/in.”. As a result, the number 
of heads and platters are reduced, 
which increases the drives’ MTBF to 
300,000 hours. Capacities of the low- 
profile (17-mm) drives range from 
172 to 344 Mbytes. They’re available 
now with either AT or SCSI inter- 
faces. Evaluation prices for the 172-, 
258-, and 344-Mbytes drives are $300, 
$400, and $459, respectively. 

IBM Corp. 

1133 Westchester Ave. 

White Plains, NY 10604 

> CIRCLE 541 


Vv 186-BASED BOARD BOASTS 

HIGH INTEGRATION 
Designed to replace multiple cards, 
the Magnum-C186EB busless com- 
puter board includes most common 
I/O functions on board. Suited for 
embedded applications, the 16-bit 
CPU board is built with an 80C186EB 
processor and an optional 80C187 co- 
processor, both running at 16 MHz. 
A total of 1 Mbyte of on-board memo- 
ry can be either SRAM, EPROM, 
flash EPROM, or battery-backed 
SRAM. Other features include an in- 
tegrated interrupt controller, five 
16-bit counter-timers, four serial 
ports, and four iSBX expansion ports 
for customization. Device drivers, 
startup code, and demonstration pro- 
grams are included. The 16-MHz 
Magnum-C186EB sells for $789. An 
8-MHz version costs $749. Options in- 
clude connector kits, mounting hard- 
ware, and a desktop power supply. 

R.L.C. Enterprises 

4800 Templeton Fd. 

Atascadero, CA 93422 

(805) 466-9717 

> CIRCLE 542 
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Single-Chip Host 
Adapter Solution: 


Complete PCMCIA/ISA bus 
interface eliminates the need 
Sor external buffers. Saves 
board space for other 
marketable features. 


Power Saving 
Modes: Advanced, on- 


chip power features save 


battery life. ‘ = ‘ — 23 


Mixed Voltage 


Operation: design in a longer- 
lasting, 3.3V, battery-operated system 
while protecting your investment in 
popular dV add-in cards. 





ATA Disk Interface: 


Offer your customers hard disk 

rca wun (ae Ge drive support in portables and 
ne Be y handhelds. Supports the new 

generation of PCMCIA drives. 


Exceptional value for the PCMCIA standard... 


FeatureChips: 


Controllers. 


PCMCIA compatibility is in the cards for fast-selling port- compliant, you’re ensuring present and future compatibility. 


ables. But getting PCMCIA on your motherboard doesn’t have 


In addition to host adapters, we are developing a full family 


to gobble up precious space and design-in time. Just design in _ of controllers for your PCMCIA add-in card requirements. 


a single-chip Cirrus Logic FeatureChips host adapter solution. 


Cirrus Logic FeatureChips™ controllers — they're designed 


By reserving a small area for our high-integration 1- or to help your products prosper in the marketplace. Call today to 
2-socket PCMCIA adapters, you'll build in many high-demand _learn how to plug them into your current design plans. 


features: Intel 82365SL compatibility, ExCA™ compatibility, 

programmable timing, independent multiple sockets (2-socket _! 

controller), ATA and IDE interfaces, and more. | 
And, since these adapters are PCMCIA 2.0 and JEIDA 4.1- 


*In Japan (81) 3-5389-5300. Singapore (65) 3532122. Taiwan (886) 2-718-4538. 
Germany (49) 8152-2030. United Kingdom (44) 0727-872424. © 1998 Cirrus Logic, Inc. 
3100 West Warren Avenue, Fremont, CA 94588. (510) 623-8300. The Cirrus Logic logo is 
a registered trademark and FeatureChips is a trademark of Cirrus Logic, Inc. ExCA is a 
trademark of Intel Corporation. 


' Free FeatureChips Literature Hotline: | 
1-800-858-0487" Ask for dept. L35 ! 









SSs=— CIRRUS LOGIC" 


FEATURECHIPS 
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VY WRITE CACHE IMPROVES 

DRIVE PERFORMANCE 
The Bernoulli MultiDisk 150, a re- 
movable-storage device, has been en- 
hanced using a write cache. The com- 
pany says that with the electronic 
buffer, the system can save data up 
to three times faster. The 256-kbyte 
buffer raises performance, which 
stands at an 18-ms access time and a 
o-Mbyte/s burst transfer rate. The 
150-Mbyte drive is backward-com- 
patible with earlier data cartridges 
of 35, 65, and 105 Mbytes. Prices for 
the drive start at $1099. The 150- 
Mbyte data cartridge sells for $225. 

Iomega Corp. 

1821 W. 4000S. 

Roy, UT 84067 

(SOL) 778-1000 

> CIRCLE 543 


'V RECORDER HOLDS 218 


SECONDS OF SPEECH 


Able to record up to 218 seconds of 
speech, the AudioQ-218 supplies four 
selectable sample rates: 4.8, 8.5, 9.6, 
and 11 kHz. Two independent adjust- 
able outputs are offered. One can 
drive an 8-Q speaker up to 400 mW; 








the other can be used to send a signal 
to an external amplifier or transmit- 
ter. An on-board regulator permits a 
supply voltage ranging from 8 to 15 
V de. In addition, an open-collector 
output can be used to key a transmit- 
ter or external device during play- 
back. The 2.6-by-2.6-in. unit comes 
with 4 Mbytes of RAM and sells for 
$149. 

GetTech Inc. 

402 Riley Rd. 

New Windsor, NY 12553 

(I14) 564-5847 

> CIRCLE 544 


Vv MICRO CHANNEL SYSTEM 
CONTROLS VME CHASSIS 
Using the VMIMCN-5521L VME- 
bus-to-Micro Channel (MCA) adapt- 





er, a 32-bit Micro Channel-based sys- 
tem can function as a VMEbus mas- 
ter that controls an external VME 
chassis. Or, if the adapter is placed in 
slot one of the VMEbus, the MCA 
system can function as the only mas- 
ter in the chassis. Data transfers of 








8, 16, and 32 bits are supported. All 
single MCA bus cycles to the memo- 
ry area mapped by the MCA inter- 
face slave board are repeated to the 
memory-mapped cycles in the VME 
chassis. VMEbus interrupts are indi- 
vidually user-configurable to be han- 
dled by the workstation CPU or by a 
local VMEbus CPU. The board occu- 
pies 128 Mbytes of contiguous MCA 
memory space, which can be mapped 
into any VME bus address space. All 
seven VME interrupt levels can be 
monitored and translated into up to 
seven Micro Channel interrupt re- 
quests. The VMIMCN-5521 Lis avail- 
able now for $1695. Large-quantity 
and OEM discounts apply. 

VMIC 

12090 S. Memorial Pkwy. 

Huntsville, AL 35803 

(205) 880-0444 

> CIRCLE 545 


V 17-IN. MONITOR EMITS 

LOW RADIATION 
The CL-617L 17-in. color monitor was 
built to conform with the Swedish 
MPR II low-radiation standards. It 





also features a narrow footprint, 
thus it requires less desk space. The 
monitor limits extremely low-fre- 
quency (ELF) and very low-frequen- 
cy (VLF) radiation to reduce any pos- 









sible health risks associated with 
CRTs. A flicker-free 72-Hz refresh 
rate with a VESA-approved display 
resolution of 1024 by 768 pixels re- 
sults in comfortable viewing. A max- 
imum noninterlaced resolution of 
1280 by 1024 pixels can be displayed 
with a continuous multiscan fre- 
quency of 30 to 66 kHz. Front-edge, 
pushbutton controls make it possible 
to adjust horizontal and vertical size 
and screen positions by 50%. The CL- 
617L sells for $1495. 

Sceptre Technologies Inc. 

560 S. Melrose St. 

Placentia, CA 92670 

(714) 993-9193 

> CIRCLE 546 


‘Vv PLUG SCSI li DEVICES 
INTO PCMCIA SLOT 

Because SCSI-based peripherals and 
laptop computers are both becoming 
increasingly popular, it became ap- 
parent that two must be made to fit 
together. That need has been filled 
by SCSI II adapter card Model 2001, 


Seerte GRRE REE. BIT 
if 4 





which lets the peripherals plug into a 
laptop’s (or any other system’s) 
PCMCIA slot. The types of peripher- 
als include hard-disk, CD-ROM, and 
tape drives, as well as communica- 
tion and multimedia devices. The 
card supports 8-bit transfers of up to 
3 Mbytes/s on the SCSI bus with con- 
current 16-bit transfers on the 
PCMCIA bus. Standard DOS drivers 
come with the card. SCSI termina- 
tors can be disabled through soft- 
ware. In addition, a sleep mode helps 
to reduce the card’s power draw. The 
Model 2001 sells for $285; the card by 
itself sells for $225. Large-quantity 
discounts are available. Volume pro- 
duction will commence in the fourth 
quarter. 

TWD Electronics Ine. 

1800 Constellation Dr. 

P.O. Box 38384 

Colorado Springs, CO 80937 

(719) 634-8187 
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VW VL-BUS BOARD HANDLES 
AUDIO AND VIDEO 

The AudioGraphix multimedia board 
combines a 24-bit true-color graphics 
accelerator with a 16-bit record-and- 
playback sound card. It plugs into 
the VL-Bus local bus connector and 
offers sound performance compati- 


ble with Sound Blaster, Ad Lib, and 





the Windows Sound System. High- 
quality sampling is available at rates 
of 4 to 22.05 kHz. 

Based on a Cirrus Logic GD5426 
GUI accelerator, the graphics por- 
tion of the board delivers a maximum 
display resolution of 1280 by 1024 
pixels. The card comes standard with 
1 Mbyte of DRAM, but can hold up to 
2 Mbytes. The AudioGraphix is avail- 
able now for $299. 

Genoa Systems Corp. 
7) East Trimble Fd. 
San Jose, CA 95131 
(408) 482-9090 
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‘Vv SPARC BOARD SUITS 
EMBEDDED APPLICATIONS 
The TP91 microSparc-based embed- 
ded processor board supports the So- 
laris operating system as well as the 
LynxOS and VxWorks real-time op- 
erating systems. The board com- 
bines the 50-MHz RISC processor 
with memory, flexible I/O options, 
and expansion interfaces for stand- 
alone embedded applications such as 
factory-floor controllers, telecom 
equipment, and office-automation 
products. For maximum customiza- 
tion, the board offers four SBus 
slots. The memory bus is connected 


to four SIMM sockets that can hold 
up to 128 Mbytes of 60-ns DRAM 
through a 64-bit interface. The on- 
board slave I/O device houses an in- 
terrupt controller, a four-way serial 
controller, and a floppy-disk control- 
ler. Available now, the TP91 sells for 
$1995 with 8 Mbytes of DRAM. 
Large-quantity discounts are avail- 
able. 

Tadpole Technology Inc. 

12012 Technology Blvd. 

Austin, TX 78727 

(512) 219-2200 
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W KIT SIMPLIFIES 
KEYBOARD EVALUATION 


Designers can now assess a Fujitsu 
production keyboard using the com- 
pany’s evaluation kit. The kit in- 
cludes a keyboard, an evaluator 
board that contains a keyboard con- 
troller-encoder IC, all appropriate 
cables and connectors, and documen- 
tation. The controller-encoder IC 


supports power-management tech- 
niques, LED drivers, and user-pro- 
grammable key remapping. It’s 
available in surface-mount, DIP, 
PLCC, and QFP packages. The IBM- 
compatible keyboard features a full- 
travel, 3-mm stroke with a quiet tac- 
tile feel. The minimum operational 
life is 10 million keystrokes. The 
evaluation kits are available now for 
$125. 

Fujitsu Microelectronics Inc. 

3545 N. First St. 

San Jose, CA 951384 

(408) 922-9000 
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v TINY CPU MODULES 

FIT EMBEDDED SYSTEMS 
Designed for embedded PC systems, 
the ModulAT family of interchange- 
able CPU modules range from a 9.54- 
MHz 8088 to a 66-MHz 80486DXz2. 
The modules come with the proces- 
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sor, system core logic, 64 kbytes to 
16 Mbytes of DRAM, a real-time 
clock, BIOS, a keyboard interface, 
and an optional math coprocessor. 
The 4.8-by-3.8-in. cards all comply to 
a similar system bus architecture. 
As a result, when performance up- 
grades are necessary, a higher-per- 
formance module can be swapped in. 
Prices for the ModulAT cards range 
from $345 to $2500. 

RFM Ince. 

25 Mauchly, Suite 309 

Irvine, CA 92718 

(714) 453-1822 
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‘v TURN DISPLAY INTO 
TOUCHSCREEN DEVICE 

Mounted to the back or bottom of a 
CRT, the SMT-1 controller can turn a 
display into a touchscreen device. 
The pocket-sized part fits in a small 
(3.75 by 2.5 by 0.9 in.) plastic box. Pre- 
viously, touchscreen kits required a 
controller board inside the host sys- 
tem, a serial controller inside the dis- 





play, and a power supply. Power for 
the SMT-1 is obtained from the moni- 
tor’s power supply, the PC’s key- 
board port, or from a wall-mount 
supply. The device’s MTBF stands at 
572,600 hours. An external LED is 
used for diagnostics. The SMT-1 sells 
for $318, with large-quantity dis- 
counts available. 

MicroTouch Systems Inc. 

300 Griffin Park 

Methuen, MA 01844 

(508) 659-9000 
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J ust one monitor, 


just two little probes, 


to measure and control 


E fields as high as 300 V/m ta 


from 10 kHz to 40 GHz. 





Such simplicity and breadth! 

With this one compact system, you enjoy 
complete E-field monitoring capability up 
to 40 GHz, for fields from one to 300 volts 
per meter. 

Inside your shielded room: A probe with 
frequency response from 10 kHz to 
| GHz (enough bandwidth for 82% of 
susceptibility-test applications); and 
another probe with a range from 80 MHz 
to 40 GHz. Both probes have rechargeable 
batteries for operation up to 40 hours. 

Outside the shielded room, connected 
through glass fiberoptic cables that can 
carry signals as far as 1,000 meters, 1s the 
remarkable new FM2000 monitor — offer- 
ing you total flexibility for measuring and 

| leveling fields around the 
EUT. 

The FM2000 accom- 
modates up to four 
probes of either or both 
frequency ranges, for 
placement at various 


84-inch probe stand (easily 
cut to lower height) lets you 
position probes where you 
want them. One screw clamp 
included with each stand, 
additional clamps available. 
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locations in the shielded room. Each probe 
delivers its own signals through an input 
card to the control console, and you can 
select HI/LO/AVG readings from multiple 
probes at the touch of a finger on the key- 
pad. Outputs are provided to IEEE-488 and 
RS-232 interfaces and 0-4 Vdc, giving you 
the widest choice for automatic field con- 
trol — plus audible signal and SPDT con- 
tact closure for excessive-field-level or 
low-battery alarm. 

With European and American immunity 
requirements increasing daily, you need a 
reliable ultra-broadband field-monitoring 
system, available from stock now, for your 
susceptibility testing. Get all the technical 
data you need on the FM2000 system. One 
of our applications engineers will pick up 
the phone himself when you call, toll-free, 
1-800-933-8181. 


160 School House Road 
Souderton, PA 18964-9990 USA 
Phone 215-723-8181. Fax 215-723-5688 


For engineering assistance, sales, and 
service throughout Europe, call EMV: 
Munich, 089-612-8054; London, 
0908-566556; Paris, 1-64-61-63-29 
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Vv ADD AUDIO CAPABILITY 
TO VME SYSTEM 

Available in either a 3U or 6U format, 
the MA550 is a single-slot board that 
adds voice capabilities toa VME sys- 
tem. On-board microprocessor and 
multitasking voice-processing-moni- 
tor (VPM) firmware allow for simul- 
taneous voice output, communica- 


abanel® 
2 
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tion with the VMEbus CPU card, and 
control functions using the card’s se- 
rial or I2C bus I/O. The card contains 
four memory sockets, each holding 
an 8-Mbit RAM, EPROM, or EE- 
PROM chip, for up to 3 min. of re- 
cording or playback at a 10-kHz 
bandwidth. The MA550 voice-pro- 
cessing board costs $3860. 

Microcontrol Pty. Ltd. 

28 Selwyn St. 

Pymble, NSW 2078, Australia 

(02) 449 1546 

> CIRCLE 553 


‘VW MODEMS COME IN 
TINY PACKAGES 

Packages for high-speed fax-mo- 
dems are shrinking rapidly. Accord- 
ing to Rockwell International, none 
is smaller than the V.Fast Class fam- 
ily, which support data rates from 
19.2 to 28.8 kbits/s. The modems in- 
clude probing and multidimensional 
trellis coding, which permits the high 
speed and increases transmission re- 
liability. The data-pump versions are 
pin-for-pin compatible with the com- 
pany’s current V.32 offerings (in a 
68-pin PLCC), easing design migra- 
tion. Controller firmware performs 
all basic modem functions, including 
the enhanced AT commands. Prices, 
in quantities of 10,000, start at $72. 

Rockwell International Corp. 

4311 Jamboree kd. 

P.O. BoxC 

Newport Beach, CA 92658 

(800) 436-9988 or 

(818) 865-1876 
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PRODUCT INNOVATION 


HALF-SIZED PC BOARD INTEGRATES A PHONE, 
VOICE-MAIL SYSTEM, SOUND BOARD, AND DATA 
AND FAX MopEMs USING THE MwavE DSP CHIP. 


DSP BOARD COMBINES 
MULTIPLE PERIPHERALS 


RICHARD NASss 


ax modems with data rates as high as 9600 and 14,400 bits/s 
are readily available as plug-in board-level products. The same 
can be said for telephone answering machines and 8- and 16-bit 
audio boards. Now, however, users can avail themselves of all 
these functions from a single PC-compatible board thanks to 
DSP technology. 

The OfficeComm board developed by Spectrum Signal Pro- 
cessing Inc. uses a Texas Instruments TMS320500 DSP chip to 
perform all of those functions (see the figure). The micropro- 

cessor was actually designed by IBM and marketed by TI as the Mwave 
digital-signal processor. 

With a DSP-based solution, users can reprogram the processor for future 
performance upgrades. For example, if the board shipped with a 9600-baud 
modem, users could easily upgrade later through software to 14,400-baud 
performance. 

Noise cancellation is another feature that directly results feom a DSP- 
based solution. This feature can be used even for subtle noise, such as that 
generated by a PC’s fans. Essentially, the DSP circuit listens to the ambient 
noise, then generates an acoustic signal that’s exactly the opposite phase of 








5. High- snsad fax-modem and telephone-answering machine; 6. Line in (microphone); 
7. Line out (headphones or speakers); 8. Telephone-line out; 9. Telephone-line in. 


THE FUNCTIONALITY OF FAX and data modems, a full-function answering 
machine, and a 16-bit sound board are all combined on the OfficeComm add-in card. The 
heart of the half-sized PC-compatible board is a TI Mwave TMS320500 DSP chip. 
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the ambient noise. The two sounds 
then cancel each other out. It can dis- 
tinguish between background noise 
and primary voices using a low-pass 
filter that averages the sound over 
time. Typically, the background is 
steady and constant. 


CPU INDEPENDENT 

By having the DSP IC handle 
tasks independently of the host 
CPU, the OfficeComm board will al- 
ways run at peak efficiency. The en- 
tire PC is at the user’s disposal be- 
cause al] OfficeComm functions op- 
erate in the background. The board’s 
local operating system is a full real- 
time multitasking OS. Consequent- 
ly, the modem can be sending or re- 
ceiving information while sound files 
are playing, and all of the host CPU’s 
resources remain at the user’s dis- 
posal. 

Putting every peripheral onto one 
half-sized board removes the incom- 
patibility problems that sometimes 
occur between devices. It also elimi- 
nates a switching device that’s re- 
quired for telephone functions. Typi- 
cally, to keep a fax machine, a mo- 
dem, a voice-recording answering 
machine, and a live telephone all on 
one telephone line would require a 
switching box that could distinguish 
between the different types of in- 
coming calls and route them to the 
proper place. 

The board was designed from the 
onset to function as an office-produc- 
tivity tool. It can digitize and com- 
press Incoming voice messages on- 
the-fly to conserve memory space. 
The voice function is built with an 8- 
bit p-law converter, providing sound 
quality that’s analogous to a 12- or 
14-bit monotone system. 

The DSP circuit on the Office- 
Comm lets it act as a complete com- 
munications manager, performing 
any functions that the regional tele- 
phone-line carrier offers, such as call 
forwarding, call waiting, three-way 
calling, etc. It can also perform ring 
discrimination by detecting if an in- 
coming call contains a voice or data 
(for the fax or modem). Further- 
more, it’s able to determine if a par- 
ticular incoming call is on the line, be- 
fore it goes off-hook, similar to to- 
day’s Caller ID function. The differ- 
ence is that the DSP circuit monitors 
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DSP-BASED MULTIFUNCTION BOARD 


the ring and looks at the duty cycle 
that exists between rings; Caller ID 
processes the information sent be- 
tween rings. 

As a voice-mail-based answering 
machine, the system can log all in- 
coming and outgoing calls, and use 
customized messages. The board, 
which can be plugged directly into a 
live telephone line, includes a jack for 
an external telephone. The telephone 
can also act as an I/O device by lis- 
tening to or recording telephone 
messages and sound bytes embed- 
ded within documents. The board 
contains an internal four-pin connec- 
tor for CD-ROM audio, which is 
played through the board. 

Unlike most speaker phones, the 
OfficeComm offers hands-free full- 
duplex operation. Most speaker 
phones aren’t truly full-duplex ma- 
chines—the party speaking into the 
speaker phone can’t be interrupted 
at the other end because of feedback 
problems caused by the telephone’s 
microphone and speaker working si- 
multaneously. 

To eliminate this feedback prob- 
lem, the OfficeComm attenuates the 
microphone input when it detects a 
signal at the speaker, a feature han- 
dled by the DSP circuit. Such a fea- 
ture is available in other full-duplex 
speaker phones (usually DSP- 
based), but they’re quite expensive, 
costing upwards of $1000. 


LOocAL-MEMORY OPERATION 

The board includes 32 kbits by 24 
bits of high-speed SRAM. This local 
memory performs such operations 
as sound synthesis and also holds the 
programs for the modem and fax. 
Rapid communications between the 
OfficeComm board and the PC is as- 
sured by a DMA channel, with a cy- 
cle-request time of 1 or 4 ps, that’s 
built into the Mwave DSP chip. Mem- 
ory-intensive operations can be han- 
dled by the PC’s system memory. 

A full V.82bis (14.4-kbaud) mo- 
dem, featuring MNP error correc- 
tion and data compression as well as 
a V.29 fax (9.6 kbaud), is incorporat- 
ed on the OfficeComm. Both the fax 
and data modems can fall back to 
slower modes. Upgrade software 
probably will be available before the 
end of this year. Using the fax fea- 
tures, adocument that combines text 
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and graphics can be sent directly 
from the host PC without generating 
a hard copy. Likewise, incoming 
faxes can be viewed on-screen with- 
out printing out a hard copy. 


LISTEN WITH SPEAKERS 


A 1/8-in. stereo microphone input 
and an audio output (82 0 or greater) 
are fixed on the board. An 8-29 low- 
power speaker can be driven with 
0.25 to 0.5 W of power. A small speak- 
er is embedded for using the fax mo- 
dem, eliminating the need for exter- 
nal speakers. However, sound bytes 
that are captured and embedded into 
existing software applications, such 
as a word-processing document or a 
spreadsheet, should be heard on am- 
plified external speakers. 

The board connects through the 
system’s ISA bus. A future genera- 
tion might be based on a local-bus in- 
terface, thereby increasing the band- 
width between the board and host 
CPU. This may become essential in 
the future, because the number of 
communications going across the 
bus could grow once new, software- 
upgradable, applications arrive. 

The DSP circuit also will be able to 
handle voice recognition, a feature 
that’s expected in the board’s next 
generation or as an upgrade to the 
current OfficeComm board. Other 
developments coming sometime in 
the future include: converting 
speech into ASCII text, color fax, 
higher-speed modems, and voice and 
image compression. According to the 
company, the Mwave DSP chip is 
powerful enough to handle these fu- 
ture functions.U 


PRICE AND AVAILABILITY 
The OfficeComm board is sampling now, 
production is expected to commence in the 
fourth quarter. The board will sell for $195 
eachin OEM quantities. Minimum system 
requirements are a 386SX-based PC and 
Microsoft Windows 3.1. The board 1s avail- 
able bundled with the applications for end 
users, or without the applications for 

OEMs that want to bundle their own. 
Spectrum Signal Processing Inc., 8525 
Baxter Pl., 100 Production Ct., Burnaby, 
British Columbia V5A 4 V7; (604) 421-5422. 
CIRCLE 520 
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INTRODUCING MICRO-CAP IV. 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 
Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 






from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 


And the best is still less. At $2495, MICRO-CAP 





AC Analysis 
simulation and edit-simulate cycles — on circuits as large as 


outperforms comparable PC-based analog simulators — even 
10,000 nodes. In fact, even our 286 version delivers a quantum 


those $5000+ packages —with power to spare. Further, it's 


leap upward in speed. Because, for one thing, MICRO-CAP IV available for Macintosh as well as for IBM PCs. Write or call 


ends SPICE-file-related slowdowns; it reads, writes and 


for a brochure and demo disk. And experience firsthand 
analyzes SPICE text files and MC4 schematic files. It also added SPICE and higher speed — on larger circuits. 
features fully integrated schematic and text editors. Plus an PES ae, pene 
interactive graphical interface — windows, pull-down menus, —--—------- 
mouse support, on-line HELP and documentation — that 1021 S. Wolfe Road 
boosts speed even higher. Sunnyvale, CA 94086 
Now sample MICRO-CAP IV power. It comes, for example, 


(408) 738-4387 FAX (408) 738-4702 
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"The leader in BiPolar and CMOS IC’s 


orld’s B Selling Surface Mount Linear IC 


MICROPROCESSOR PERIPHERAL C-MOS IC’S 


PART NO. 











DESCRIPTION oo RacNace 



















NJU6355 serial Interface Real Time Clock for 4-bit CPU | DMs. 
NJU3711 8-bit Serial In Parallel! Out Due 
NJU3712 8-bit Serial In Parallel Out with Cascade Function UM 
NJU3713 12-bit Serial In Parallel Out Bale 
NJU3714 12-bit Serial In Parallel Out with Cascade Function Dea 
NJU3715 16-bit Serial In Parallel Out : : L, G22 
NJU3716 16-bit Serial In Parallel Out with Cascade Function = —L, DMP24 
NJU3718 20-bit Serial In Parallel Out with Cascade Function — L, G28 
NJU3719 24-bit Serial In Parallel Out : Lis. 






All New JRC BiPolar and CMOS IC's are available in Surface Mount and Thru-Hole Packages. 


Representatives are wanted in: 
IIlinois, Pennsylvania and Colorado 


\& Distributors wanted throughout the United States. 


For additional information or to request samples, please call NJR at (415) 961 -3901 or 
our Representative in your area. NJR Representatives are located throughout the USA and Canada. 


NJR CORPORATION | 


A Subsidiary of New Japan Radio Company, Ltd. 
340-B East Middlefield Rd. 


Mountain View, CA 94043 U.S.A. 
Tel: 415-961-3901 ¢ Fax: 415- 969- 1409. 





CIRCLE 284 FOR U.S. RESPONSE 
CIRCLE 285 FOR RESPONSE OUTSIDE THE U.S. 









PRODUCT INNOVATION 


LOGIC SCOPE SIMPLIFIES 
DIGITAL CIRCUIT DEBUG 


JOHN NOVELLINO 


A LOGIC 
ANALYZER 


s muchas they’d like to, many digital designers can no long- 
er ignore the analog characteristics of their digital signals. 
At the higher operating speeds that have become an every- 
day occurrence, problems such as crosstalk, overshoot, un- - 


AND HIGH- 

PERFO RMAN CE dershoot, and reflections are provoking timing violations. 
The best tool for troubleshooting these problems is a digital 

DSO COMBINED storage oscilloscope (DSO), which displays the signal’s analog characteris- 


I O tics, not just the 1-bit logic-high or logic-low presentation of a logic analyzer. 
N NE But DSOs are limited to two or four channels, too few for efficient digital 
troubleshooting, and they typically lack the advanced triggering capability 


INSTRUMENT of logic analyzers. 





M AKES LIFE As aresult, designers often must use both instruments—a DSO anda logic 
analyzer—to verify and debug a digital system. That means double probing 
K A CIk R RK O some pins, a difficult task considering that the increasingly common surface- 
R mount and fine-pitch ICs are hard enough to single probe with a typical 
DIGIT AL oscilloscope probe. Then the designer must link the two instruments togeth- 
er so that they can cross-trigger each other. In the end, there’s still two sets 

DESIGNERS of controls to adjust and two displays to watch. 
, This unsatisfactory solution can be remedied by the Tektronix TLS 216 


Logic Scope, which combines the analog acquisition system of a high-perfor- 
mance DSO with the triggering and display flexibility of a logic analyzer 
(Fig. 1). The TLS 216 offers no-compromise performance as a DSO: a 2-GHz 
sample rate across 16 input channels, a 500-MHz real-time bandwidth, and 8- 
bit vertical resolution. 

As a logic analyzer, the instrument delivers a 100-ps timing resolution 
across all 16 channels, the equivalent of an analyzer with a 10-Gsample/s 
sampling rate. Such fine resolution is made possible by using an interpolation 
algorithm, which is a technique common on DSOs but not found on logic ana- 
lyzers. The Logic Scope can acquire 
signals with edge speeds as fast as 
700 ps, whether single-shot or repeti- 
tive, without noticeable distortion. 

These specifications are backed up 
by an advanced trigger capability 
that allows the unit to trigger on 
common digital behavior. In addition 
to edge, pulse, glitch, and pattern 
triggering, the TLS 216 provides two 
new types of triggers. A time-inter- 
val or sequence trigger monitors the 
time between two events. The de- 
signer can specify valid operating 
ranges for specifications like setup 
or hold times so that the unit can trig- 
ger on setup- and hold-time viola- 

. . . _- tions. This trigger can also detect an 
1. THE 16-CHANNEL TLS 216 COMBINES the analog acquisition system of _ unexpected propagation delay. And 


a DSO with the triggering and display systems of a logic analyzer. a unique “time-out” trigger moni- 
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LOGIC ANALYZER-DSO COMBINATION 








tors a handshake or other sequence 
and triggers if the sequence takes 
too long or never completes. 

Thus, designers can identify chan- 
nel-to-channel relationships, includ- 
ing 16-bit patterns and time-related 
or time-qualified system faults. An 
external-trigger capability enhances 
cross-triggering, making it easier to 
use the Logic Scope with other test 
instruments. 

Tektronix solved the problem of 
probing surface-mount and fine- 
pitch devices, many of which have 
lead spacing smaller than the tradi- 
tional 85-mil pencil-style scope 
probes, by switching to a podlet- 
style probe tip. The podlets are only 
0.1-in. thick and match the de facto, 
standard 0.1-in. spacing between sig- 
nal and ground inputs. As a result, 
they can be connected to the hun- 
dreds of readily available IC adapt- 
ers and clips, making it easy to at- 
tach multiple probes to one device. 

The podlets hold an active FET cir- 


cuit that reduces capacitance to less 


than 2.5 pF. Combined with a 1-MQ 
resistance, the low input capacitance 
significantly reduces the probe’s ef- 
fect on signal quality. Also, a longer 
ground lead can be used with the 
probe before signal quality is affect- 
ed by the lead inductance. The probe 
tip’s low mass of 1.5 g ensures that it 
won t damage fragile leads or fall off 
once connected. 

To simplify the visual analysis of 
the acquired signals, the TLS 216’s 
high-resolution color display offers 
three display formats: a dual-thresh- 
old timing diagram, a BusForm dis- 
play, and the 8-bit analog display. 
Designers can switch among the 
three formats without having to re- 
acquire data. 

The traditional logic analyzer tim- 
ing-diagram display was retained be- 
cause that format makes it easy for 
engineers to identify unexpected cir- 
cuit behavior. But the Logic Scope 
enhances the display by including 
two thresholds that can be mapped 
to a specific logic type’s low and high 
switching points—for example, 0.8 
and 2 V for TTL. The resulting dis- 
play shows the signal’s switching 
characteristics, based on the under- 
lying analog data. The amplitude in- 
formation is eliminated, but the tim- 
ing resolution and rise and fall times 
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are retained (Fig. 2). 

With the BusForm format, the de- 
signer can display a group of related 
signals as a single trace. For exam- 
ple, the address inputs to a “by 1” 
DRAM can be displayed together, or 
the user can compress multiple sig- 
nals into one trace, employing it as a 
reference for other signals. The Bus- 
Form can then be reduced in size to 
allow the maximum screen area for 
other signals. 

Once a timing violation is discov- 
ered by using the timing-diagram or 
BusForm displays, the designer can 
switch to the analog presentation to 
troubleshoot the cause of the prob- 
lem. With the 8-bit vertical resolu- 
tion and high sampling rate, users 
can examine in detail signal charac- 
teristics such as undershoot, over- 
shoot, and ringing, while toggling 
between timing and analog formats 
as desired. 

To simplify the debugging pro- 





specific logic types. 


cess, the Logic Scope performs 28 


automated measurements. These in- 
clude analog parameters that affect 
timing, such as rise and fall time, 
overshoot, undershoot, and pulse 
width. Also included are measure- 
ments of multisignal parameters like 
setup time, hold time, and skew. The 
instrument even incorporates desk- 
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2. AUTOMATED MEASUREMENTS iacinds setup and hold times as well as 


Skew (right). Dual-threshold timing diagrams (upper waveforms) can be customized for 
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top-publishing capabilities that al- 
low designers to download wave- 
forms to a color printer and transfer 
waveforms directly to an MS-DOS- 
compatible floppy disk in the unit’s 
built-in 3.5-in. drive. 

All of this functionality could pre- 
sent a complex control problem, so 
Tektronix worked at creating an 
easy-to-use interface. The front pan- 
el closely resembles that of a tradi- 
tional oscilloscope, with dedicated 
knobs to adjust vertical and horizon- 
tal parameters. And the TLS 216 has 
the look and feel of Tektronix’s TDS 
line of oscilloscopes. Menus prompt 
the user with icons that identify op- 
erations. A context-sensitive on-line 
help system supplies directions for 
any button or menu entry.U 


PRICE AND AVAILABILITY 

The TLS 216 Logic Scope, including the 16 
2.5-pF, low-mass FET probes, costs $26,500. 
Delivery is approximately 8 to 10 weeks af- 
ter receipt of an order. 

Tektronix Inc., Test and Measurement 
Group, P.O. Box 1520, Pittsfield, MA 01202; 
(800) 426-2200. CIRCLE 524 


How VALUABLE? CIRCLE 
HIGHLY 581 
582 


MODERATELY 
SLIGHTLY 583 
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REDUCED-SIZ E P ACKAGE Squeezing the MC68302 communications microcontroller into a 144-lead thin 


quad-sided flat package extends the application range of the circuit into the 


SHRINKS MCU Foote RINT mobile computing and instrumentation markets. The smaller package, devel- 


oped by Motorola, Austin, Texas, reduces the footprint area by 38% and trims the thickness by 
65% from the original PQFP that housed the 68302. The 20-by-20-by-1.4-mm TQFP lets the 
microcontroller squeeze into PCMCIA ExCA-compatible function cards, such as modems, fax- 
modems, and other communications-related cards. The 68302 supports HDLC/SDLC, asynch, 
bisync, DDCMP, and V.110 protocols over three simultaneously usable serial communication 
channels. In lots of 10,000 units, the TQFP version sells for $19.99 each; the standard PQFP 
version costs $17.99 each in similar quantities. Contact Rex Kiang, (512) 891-2429. DB CIRCLE 661 


SINGLE-CHIP TIES IDE A single-chip IDE disk controller eliminates all interface logic needed to tie 


IDE drives to the 32-bit VESA local bus. The 82C611 from OPTi Inc., Santa 


DRIVES TO VESA BUS Clara, Calif., supports data transfers of up to 10 Mbytes/s—about five times 


the throughput of standard IDE-to-ISA bus interfaces. Part of the performance gain comes 
from input and output FIFO buffers that permit four-level write posting and read prefetch- 
ing. The combination allows the CPU memory cycles and IDE operations to run concurrently 
and exceed AT-bus transfer speeds. The chip comes in a 100-lead PQFP and requires only two 
inexpensive data buffers. ANSI mode strap options on the chip allow board designers to 
precisely tune IDE cycle times for ANSI-standard Mode 1 or 2 devices. Other features include 
full system management interrupt support and IDE command trapping. In lots of 1000, the 
82C611 controller costs $6 each. Contact Waqas Khan, (408) 980-8178. DB CIRCLE 662 


Kit HELPS E ASE VL-Bus The Certification and Compliance Program Pre-Test Kit simplifies compati- 


DESIGN C 


bility issues for designers of VL-Bus local-bus systems. It offers a compati- 


ERTIFICATION bility test that can be run on VL-Bus-compliant hardware before submitting 


the hardware to the VESA-qualified lab for certification. Included are four sections: an over- 
view of basic features; a detailed simulation list to test the bus timing, mechanical require- 
ments, and electrical and environmental specifications; functional testing; and worksheets to 
record generated data. Contact the San Jose VESA office at (408) 435-0333. RN CIRCLE 663 


PENTIUM CMOS C ACHE An extremely high-performance cache memory for leading-edge micropro- 


IMPLEMEN 


cessors such as Intel’s Pentium and i486 DX2 is implemented in multilayer 


TED IN MCM deposited thin-film multichip-module technology. MicroModule Systems, Cu- 


pertino, Calif., is using its ChipFrame MCM technology to produce 9-, 10-, and 12-ns CMOS 
memories organized in a 32 kword-by-72-bit configuration. The memories come packaged in a 


-160-pin plastic QF P with a 28-mm body size. A customer-configurable cache RAM is also in de- 


velopment and is designed to support organizations of 256 by 18, 64 by 72, and 128 by 36. The. 


caches will help system designers avoid memory-subsystem bottlenecks that can limit total 


system throughput despite the use of a high-end processor. All will be available using synchro- 
nous, burst-mode, and asynchronous technologies. Samples will be available in the fourth 
quarter with sample pricing starting at $400. Volume shipping is planned for the first quarter 
of 1994, with bit-for-bit pricing parity with 32-kword-by-9 cache memories expected by the 
third quarter. Call Howard Green, (408) 864-5986. D™ CIRCLE 664 


C+ + DEVELOPMENT TOOLS ‘The trend to C++ development and the popularity of IBM’s RS/6000 work- 


RUN 


stations are shown in Interactive Development Environment’s latest Soft- 


ON R 000 ware Through Pictures C++ Development Environment. With C++DKE, de- 


velopers on RS/6000 workstations and servers can develop with object-oriented notation, 


select objects from libraries, graphically connect them into new designs, generate compilable 
code, and produce documentation, all from one multiuser repository. The environment inte- 


grates the San Francisco company’s graphical design editors and C++ code generator with 


IBM’s C++ Powerbench environment and FrameMaker or Interleaf publishing systems. 


-Single-seat prices for C++DE are $4000 to $18,000. Call (800) 888-IDE1. svr CIRCLE 665 
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A Short Quiz for 
America's Executives 


1. Would you like to help disadvantaged young people get an education— 
and a job? [|YES LJNO | 


2. Does your company have excess inventory, services or assets that could be 
used by colleges? []}YES [LINO 


3. Could your company use an above cost tax deduction for qualified 
inventory donations? LIYES  LJNO 















If so, EAL's College Opportunity Program may be for you. 
EAL targets talented youngsters before they enter their - % 

freshman year of high school, then mentors them for four oi Ps | 
years until they graduate. Ae 


How does it work? EAL trades your excess goods and 
services to a college for tuition scholarships in your 
name. And the students could intern with you in 

the summer as part of the package. When they 
graduate from college, you are the first in line 

to recruit them. 


The result? You get a tax write-off for the 
donations. And the kids get a leg up with 
their education. Not bad! 


Many of America's top corporations are 
already committed to EAL. 


Why not join them’? 





Educational 
Assistance Ltd. s. 


For more information, 
contact: 

Peter Roskam 
Executive Director 
(708) 690-0010 

P.O. Box 3021 

Glen Ellyn, IL 60138 









¢ High speed signals and sub-nan 0 se 
rise times. Increased 1/0, dense lead 
spacing. Crosstalk and signal reflection. 











The ZGA™ Socket. = 
_ Matched impedance, programmable, 
reduced crosstalk PGA for highspeed — st. 
integrated circuits. = #8 jj. © 
eNO FOOIS 0 ea 
.-e Substantially improves signal integrity. 
~e Tunable to the characteristic 
-. -jmpedance of the device. 
- e Reducescrosstalk,. = 
ot QO ¢ Controlled signal-to-ground 
gov... ‘Gapagitance. 3 
| e Ultra Low Insertion Force (ULIF) 
- screwmachine contacts. 
‘e Hi-temp construction compatible 


_ with any solder process. 















































Exclusively from M cKenzie Technology. 
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940 Page Avenue, Fremont, 
Phone: (510) 651-2700 © 
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PENTON CONTINUES 
COMMITMENT T0 
RECYCLING , 









Penton Publishing's Camera 
Department started recycling chemi- 
cals from film wastewater 25 years ago... 

long before the ecologically-smart idea was widely recognized. 


For almost as many years, the Penton Press Division has been 
recycling scrap paper, obsolete inventory, and printing press waste 
materials. In 1991, Penton Press will recycle some 5500 tons of 
paper, 9 tons of aluminum plates, and 3 tons of scrap film nega- 
tives. Furthermore, the Press Division has invested $500,000 in air 
pollution control equipment. 


Company-wide, the recycling spirit has spread from Cleveland head- 
quarters to offices throughout the country. Penton employees are 
enthusiastic participants in expanding programs to re-use paper, 
aluminum cans, and other waste materials. 


Penton Publishing believes these practices make a significant quali- 
ty-of-life difference for people today... and will help create a safer, 
healthier environment for generations to come. 


Penton Publishing 


NEW PRODUCTS 


DIGITAL ICs 





DOUBLE-CLOCKED CPU 
UPGRADES 3868 TO 486 


Replacing a module that was previ- 
ously offered to a limited number of 
companies, the Cx486DRx’ upgrade 
microprocessor lets users upgrade 
386DX-16, 20-, and 25-MHz systems 
to 486-class performance with a sim- 
ple chip swap. The upgrade CPU con- 
tains a circuit that internally doubles 
the frequency of the externally sup- 
plied system clock, while leaving the 
bus speed untouched. That allows 
the chip to drop into 886DX CPU 
sockets and give many systems a 
performance kick, extending their 
useful life. The Cx486DRx?” includes 
a 1-kbyte cache, a hardware multipli- 
er, andsome I/O improvements (fast 
I/O) to speed up data transfers and 
achieve at least a doubling of CPU 
throughput over the 386 it replaces. 
To guarantee compatibility, the com- 
pany also added cache-coherency 
logic to ensure data integrity be- 
tween the new CPU’s internal cache 
and the system’s memory. A clock 
duty-cycle correction circuit was also 
added to ensure that good timing sig- 
nals are available even if the sys- 
tem’s clock doesn’t have stable high 
and low period durations. Single-unit 
prices are $399, $449, and $499 for the 
versions that replace the 886-16, -20, 
and -25, respectively. The upgrade 
kit includes the CPU, extraction tool, 
installation manual, and cache instal- 
lation software. DB 
Cyrix Corp., 2703 North Central 
Expressway, Richardson, TX 
75080; Paul Pascarelli, (214) 994- 
8387. 


CHIP SET PERFORMS 
REAL-TIME IMAGING 


With the ability to run at data rates 
of 25 MHz, a fixed-point digital-sig- 
nal processor chip and its accompa- 
nying address generator chips pro- 
cess 8-to-24-bit-wide data streams. 
The high throughput lets the chip set 
perform real-time digital filtering, 
image recognition, compress, spec- 
trum analysis, correlation, convolu- 
tion, and adaptive filtering in either 
the time or frequency domains. The 
LH9124L DSP chip uses the same ba- 


ELECTRON I C 


sic architecture as the company’s 
previously released 40-MHz LH9124 
and can perform a radix-16 butterfly 
operation in one pass and a 1-kpoint 
complex fast-Fourier transform in 
just 129 ws. The radix-16 butterfly 
and FFT are but two of the 26 func- 
tions built into the 9124L to simplify 
programming tasks. 

The DSP chip and companion ad- 
dress generator (LH9320LU-25) im- 
plement a data flow architecture 
that provides high overall through- 
put. Integrated on the CMOS chip 
are six multiplier-accumulators, 
eight adders, four complex bidirec- 
tion buses, and 24-bit external and 
64-bit internal precision. A typical 
system would include one LH9124L 
DSP chip and three LH9320 address 
generators, both with the ability to 
drive 20 address bits. The DSP chip 
comes in a 262-lead PGA package; 
the 9320L comes in a 68-lead PLCC. 
An evaluation module and software 
development tools are also available. 
The DSP chip sells for $760 each in 
lots of 100; the address generator 
sells for $125 each in similar quanti- 
ties. DB 

Sharp Electronics Corp., 5700 

N.W. Pacific Rim Blvd., Ste. 20, 

Camas, WA 98607; Ingrid Story, 

(206) 834-2500. 


VL-BUS ACCELERATOR 
SPEEDS GUI OPERATIONS 


Delivering graphics throughput 
close to five times that of standard 
super VGA _ controllers, the 
TGUI9400CXi ties directly to the 
VESA local bus interface in a PC. 
The chip also includes the VESA dis- 
play power-management signalling 
capabilities, so designers can build 
systems compatible with the U.S.E- 
.P.A.’s Energy Star power-reduction 
program. On one chip, the 
TGUI9400CXi combines a 24-bit 
true-color d-a converter, a dual clock 
synthesizer, the SVGA controller 
core, and a graphical user interface 
accelerator. The GUI engine on the 
chip also accelerates color expan- 
sion, pattern copy, and screen copy 
operations by offloading the host 
CPU and performing the operations 
in hardware. To get the accelerated 
DES IG 
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performance, the chip includes four 
levels of read cache and supports up 
to 2 Mbytes of DRAM video memory. 
The accelerator subsystem can be 
implemented with by-4, by-8, and by- 
16 DRAMs and has programmable 
DRAM timing to handle most DRAM 
options. Support for palette swap- 
ping and 80/132-column text, as well 
as resolutions from 640-by-480 pixels 
with up to 16.8 Mcolors, to 1280 by 
1024 pixels with up to 256 colors is 
also built into the chip. Housed in a 
208-lead PQFP, the accelerator chip 
sells for $17 apiece in 1000-unit 
lots. DB 

Trident Microsystems Inc., 205 

Ravendale Drive, Mountain Vieu, 

CA 94043; Mike Maia, (415) 691- 


9211. : 


FLEXLOGIC FPGA KEEPS 
I/0 DELAYS TO 10 NS 


With about 2500 gates of program- 
mable logic or up to 5120 bits of 
SRAM, the second member of Intel’s 
FLEXlogic FPGA family, the iF-X740 
keeps I/O delays to just 10 ns. The 
FPGA can operate at up to 80 MHz 
yet draws just 1 mA/MHz when ac- 
tive; 500 wA during standby. Smaller 
than the previously released iF X780, 
the FPGA includes four configura- 
ble function blocks—each serves as 
a 24V10 PLD or as a block of 128 
words by 10 bits of SRAM that can be 
accessed in 15 ns. The blocks are 
linked by a wiring matrix that per- 
mits 100% connectability. 

Each configurable block has dual 
feedback paths on each I/O pin, 12 
clocking options, flexible preset and 
clear options, selectable D or T flip- 
flop modes, a fast 12-bit identity com- 
pare option, and allocation that sup- 
ports up to 16 product terms per ma- 
crocell. The chip comes in a 68-lead 
PLCC (40 I/O pins, 10 input-only 
pins, two clock lines and a JTAG test 
port) or a 44-lead PLCC (80 I/O pins 
and no input-only pins). In 100-unit 
lots, the 68-pin iFX740-10 costs 
$25.60; the 44-lead version is 
$24.60. DB 

Intel Corp., 2200 Mission College 

Blvd., P.O. Box 58119, Santa 

Clara, CA 95052-8119; (408) 765- 

8080. 
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NEW PRODUCTS 


DIGITAL ICs 


MIDI CHIPS BREAK PRICE BARRIER 
AND OFFER 32-VOICE POLYPHONY 


pair of music synthesis 

chips from Crystal Semi- 

conductor are among the 
first to deliver compatibility with the 
Roland General Synthesizer en- 
hancements to the General MIDI 
(Musical Instrument Digital Inter- 
face) specification. The CS8905 can 
generate 16 notes simultaneously 
with a high-quality, 16-bit-stereo, 
digital-audio output at a 44.1-kHz 
sampling rate. Designers can opt for 
up to a 1M-by-12-bit sample set in the 
wave table that provides sampled 
sounds for the synthesizer. In combi- 
nation with the wave table, it can 
generate up to 188 melodic timbres 
and 46 special-effect sounds. 

The CS9203’s faster processor pro- 
vides a higher range of capabilities. 
It offers 32-note polyphony, for ex- 
ample, and two 16-bit-stereo digital 
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- We serve some of the finest 


customers in the world. We 
would like to serve you too. 
Contact: MF Electronics Corp.,. 
sO) Grossatanoneen Bah ycr 
New Rochelle, NY 10801. 
Call: (914) 576-0570. | 

Fax: (914) 576-6204. 


See us at Wescon Booth #1437. 


‘support. eS 


outputs. The chip can address wave 
table samples as large as 8M-by-12 
bits. It can generate up to 191 melod- 
ic timbres and 46 special-effect 
sounds. 

Both chips come in 68-pin PLCCs 
and are sampling now. Production 
level quantities will be available in 
the third quarter of 19938. In 1000- 
unit purchases, the CS8905 is $24 
each and the CS9203 is $36.50 each. 









~ The broadest r 
crystal clock oscillators 


in the industry: — 


Crystal Semiconductor Corp., 
P.O. Box 17847, 78760, 4210 S. 
Industrial Dr., Austin, TX 


78744, (812) 449-7222. 
m@ JACK SHANDLE 


CHIP PUTS HARD DRIVES 
INTO PCMCIA SLOTS 


The 86017 PCMCIA peripheral- 
adapter IC accommodates small- 
form-factor hard-disk drives. The 
chip supplies the bus-interface and 
control logic required by the 
PCMCIA standard. It functions over 
a 3- to 5.5-V supply range, and lets 
the hard drives support multiple 
translation capabilities for compati- 
bility with many bus interfaces. The 
86017 IC is available now in a 100-pin 
low-profile VQFP package. In OEM 
quantities, it costs $7. RN 

ZIA, 2830 N. First St, San Jose, 
CA 95134; (800) 722-2447. 
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Synthesized Function Generators 


e 3, 15 or 30 MHz range, all with 1 pHz resolution 
e Sine, square, ramp, triangle, and arb waveforms 
¢ Logarithmic / linear sweeps and modulation 
¢ Optional GPIB, RS-232 interfaces 
DS335 wececcecceccensenseee 99OQ5 
DS340 .ecceccenccnecenee 91595 
DS345 wicecenccnseesenee $2195 


FT Spectrum Analyzers 


e 476 nH z to 100 kHz frequency range 

e 90 dB dynamic range 

e PSD, octave, THD, band, sideband analysis 

e Internal source, network analysis (SR770) 

¢ GPIB, RS-232, printer interfaces, 3.5" DOS drive 
SR760 ...0scceesseeseree» 94750 


SR770 ....1121010000000e1 $6500 














features you want, 
eed, the quality 
he low prices 
truly exceptional 
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Time Interval / Frequency Counter 


e 25 ps single shot resolution 

e 1.3 GHz max. frequency, 11 digit resolution 
e Statistics, Allan variance, histogram outputs 
e GPIB, RS-232 and printer interfaces 


SRE20 ....cccccccceeeeee $450 


Pulse / Digital Delay Generator 


e 4 delay channels, delays to 1000 seconds 
¢ 5 ps delay resolution with 50 ps rms jitter 
e GPIB interface, internal or external timebases 


DG535..s1scccsssseereres $350 


10 MHz Frequency Standard (LORAN-C©) 


¢ Cesium clock long term stability (10") 

e Four 10 MHz outputs, adjustable TTL output 
e Phase comparator with strip chart output 

e GPIB interface, 8' antenna, 100' coax cable 


FS700 ...1111111sseeeeeee $4950 


G | STANFORD RESEARCH SYSTEMS 


1290 D Reamwood Ave., Sunnyvale, CA 94089, TEL: (408) 744-9040, FAX: 4087449049 
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NEW PRODUCTS 





486 COMPUTER BOARD 
FITS AT FORM FACTOR 


A full-function platform can be built 
using the MNC 1144C, asingle-board 
computer that’s based on a socketed 
PGA 486 microprocessor running 









from 25 to 66 MHz. Any PGA 486 can 
be installed because the CPU clock 
speed is jumper selectable. The AT 
form factor board includes a video 
controller for simultaneous SVGA 
CRT and flat-panel displays (LCD 
and plasma), a power-fail monitor, 
floppy-and hard-disk interfaces, seri- 
al and parallel ports, and up to 1 
Mbyte of flash memory. The DRAM 
memory-management device adds 
support for page mode and two-or 
four-way interleaving with up to 32 


Se 


ANIC 
M BATTERY 


Talk to our specialists now. 
ae 


By Na 


Sonnenschein Lithium 





EVIE LECTRONIC 


Mbytes. Power requirements are 3.7 
A at5 V deand 100 mA at +12 V de. 
Evaluation units are available now 
for $695, with no processor or memo- 
ry. Large-quantity discounts are 
available. RN 

MNC International Inc., 2817 An- 

thony Lane South, Minneapolis, 

MN 55418; (612) 788-1099. 
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6U VME SBC HARNESSES 
50-MHz RISC CPU 


The 50-MHz 88110 symmetric su- 
perscaler RISC microprocessor 
forms the brains behind the 
MVME197 6U VME single-board 
computer. The board is suited for 
real-time, compute-intensive applica- 
tions, such as telecommunications, 
simulation, and diagnostic testing. 
Offered in 32- and 64-Mbyte configu- 
rations, the 197 includes SCSI-2 and 
Ethernet support. There’s also a 





mezzanine connector to add up to 512 
Mbytes of system memory. An on- 
board switch converts peripherals 
connected to the board’s 32-bit local 
bus to the 88110’s 64-bit system bus. 
The memory architecture supports 
burst data transfers and supplies er- 
ror checking and correction. 

The 197 board is the first in a series 
that will include multiprocessor 
boards with larger external caches 
and more on-board memory. The 82- 
Mbyte board sells for $9995, while 
the 64-Mbyte version is priced at 
$13,995. RN 

Motorola Inc., 2900 South Diablo 

Way, Tempe, AZ 85282. 


If you need more 
than just a battery! 


Sonnenschein Lithium 
Thionyl Chloride Batteries 


The most effective solution for the widest 
range of professional battery needs in the 
electronics field. Safety and reliability in 
memory backup applications as well as in 
use aS a primary power source. 

Under the roughest operational conditions 
for along life time. 


Performance: 


high cell voltage: 3.6 V 

high energy density: up to 630 Wh/Kg and 
1,240 Wh/dm® 

wide temperature range: —55 °C to +85°C 
(special versions up to 150°C) 

long storage life: self discharge rate < 1% 
of nominal capacity p.a. at RT 


Safety and Reliability: 


hermetic sealing 
no internal pressure 
safe from short circuit 


Versatility 


Sonnenschein Lithium GmbH e 
Industriestrasse 22, D-63652 Buedingen e 
West Germany e 
Telephone (0 60 42) 815 22 - Telex: 4102180 

Telefax (0 60 42) 81523 
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9 different cell sizes 

cell capacities from 0.37 to 30 Ah 

battery packs in different shapes, various 
mechanical configurations, connectors 
and safety devices. 


IGN 


“Colon cancer is a disease that afflicts more than 
150,000 Americans each year and eventually kills over half. 
Yet, any doctor will tell you that with early detection, the survival 
rate could be raised to as much as 90%. 
Can advertising have the power to make people confront 
this disease, overcome their fear and actually consult their 
doctors about it? 
ét You bet your life it can. 
If you ‘e OU bt Take the case of the Advertising 
Council’s campaign against colon 


h e powe f cancer. The first-ever study of public 

service advertising that actually iso- 
of a dve rti S ng lated the impact of advertising from 
SU ooest other market elements ike the news, 


editorials and public relations. 


you Cons U It Research was conducted from 


July 1989 to July 1990 in 4 markets 
a doctor.” in 10,000 households, at the equiva- 
lent of $21.3 million worth of air 
time, the average amount of donat- 
= ed time behind Advertising Council 
spots. 
t After six months of being 
exposed to one commercial, aware- 
ness of colon cancer among adults 
| 40 and over rose from 11% to 29%. 

After a year, awareness 
reached 40%. 

The number of men who con- 

sulted their doctors more than dou- 
| bled to 15%. 

Now, if advertising can get peo- 
ple to see their doctors about some- 
thing as unpalatable as colon can- 
Herb Baum, Pres., Campbell North & South America and Chm. of the Advertising Council. = CQ. don't you think it can get people 

to consider your product? 
Oh, there’s one more thing. If you’re over 40, ask your 
doctor about colon cancer.’ 

















American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, New York 
10017, enclosing a check for five dollars. You will receive our booklet /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 
to 6 weeks for delivery. 

This advertisement was prepared by Calet, Hirsch & Ferrell, Inc., New York, New York: Photo: Fred Weber. 


NEW PRODUCTS 


COMPUTERS & PERIPHERALS 





COPY MULTIPLE 
PCMCTA CARDS 


The 5-J08 card copier can copy the 
data on PCMCIA memory cards. The 
types of cards supported include 
those from most popular manufac- 
turers, including Epson, Fujitsu, In- 


tel, ITT Canon, Mitsubishi, Texas In- 
struments, and Toshiba. In addition, 
the system can be updated to support 
new card introductions and algo- 
rithms as they become available. All 
cards are programmed using ap- 
proved device-programming algo- 
rithms. Sophisticated monitoring 


SEMITEC Thermistors assure full 
and secure recharging 
for rechargeable battery packs. 


During an accelerate charge in a rechargeable battery pack (Nicd, NiMH), 
thermistors are used to control the temperature. 


Thermistors are very essential to controlling the temperature against high 
heat for charging the battery to its potential. 


SEMITEC has a wide selection of thermistors which come highly recommended 


as standard parts by major manufacturers. 


for more information please contact-::: 





SEMMITEC 


Ishizuka Electronics Corporation 


HEAD OFFICE 
7-7, Kinshi 1-chome, Sumida-ku, Tokyo 130, Japan 
Tel: ( 3 )3621-2704 Fax: (3 )3623-7776 


@TAIWAN : TAIPEI OFFICE TEL : 02-509-9855 FAX : 02-509-9599 


@U.S.A : SEMITEC USA 


TEL : 516-587-4086 FAX : 516-321-9604 — 


@KOREA : JINSUNG CORP. TEL : 02-851-3127 FAX : 02-851-3129 
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during the programming process in- 
sures card protection and data secu- 
rity. The 5-J08 comes with 512 kbytes 
of RAM, upgradable to 16 Mbytes. A 
keypad gives access to the program- 
ming functions, such as verify and 
card erase. A built-in serial port al- 
lows files to be downloaded from a 
PC. The 5-J08 copier costs $5695. RN 
Elan Systems Inc., 365 Woodview 
Ave. No. 700, Morgan Hill, CA 
95037; (800) 541-3526. 


SBUS SYSTEM RUNS 
UNIX OR REAL-TIME 0S 


The PT-sys5k SBus system address- 
es the needs of integrators of Sparc- 
based real-time and embedded sys- 
tems by combining increased expan- 
sion capabilities and rugged designs 
with Unix compatibility and Posix 
compliance. The 29-MIPS system, 
built with a 40-MHz Sparc CPU, 
comes from a joint development be- 
tween Performance Technologies 
Inc. and Lynx Real-Time Systems. 
It’s built in a sturdy rack-mounted 
aluminum case with two filtered, 
temperature-controlled cooling fans 
and offers eight SBus slots, making 
the system highly customizable. The 
system features 2 to 64 Mbytes of 
system memory, two asynchronous 
serial ports, an Ethernet port, anda 
SCSI-2 interface. It can also operate 
in a diskless fashion by embedding 
the operating system and application 
code in ROM. The system runs the 
Lynx real-time operating system or 
Solaris 1.1. The PT-sys5k is available 
now for $5995. It’s also available in a 
four-slot configuration and in table- 
top and tower models. RN 
Lynx Real-Time Systems, 16780 
Lark Ave. Los Gatos, CA 94538; 
(408) 354-7770. 
Performance Technologies Inc., 
315 Science Pkwy., Rochester, NY 
14620; (716) 256-0200. 
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You get superior quality 
in KEMET capacitors, 
because we put 
superior training in 
KEMET people. 


Automated production makes our 
components good—and top-notch 
people make them great. Here’s 
how our company-wide training 
programs pay off for you in 
important cost-savings. 

Better quality — at a reasonable 
cost—comes automatically. Our 
better-trained people efficiently 
eliminate production problems, 
to assure that our products meet 
your specifications exactly. 

Product consistency is vital — 
that’s why most of our people are 
cross-trained on several jobs, to 
assure that qualified people are 
always available. 

We keep costs down through 
continual product and production 
improvements. It takes inspired 
people to achieve that, so we con- 
tinually train and motivate ours. 

The quality of our people is 
one of many reasons we think 
you should consider a partnership 
with KEMET. 

A long-lasting, productive 
partnership. 


KEMET 


SSS 
Electronics Corporation 


P.O. Box 5928 
Greenville, SC 29606 
803/963-6348 


U.S.A., Newport Beach, CA, ae ae Ae 640-9320, FAX: (714) 720-9807; hile TX, 
Phone: ”(214) 41- dy FAX: (214) 24 5604; Schaumburg, IL, Phone: (708) 517-103 AX: (708) 
517-1037; Wakefiel id, MA, Phone: ‘617 245- 4646, FAX: (617) 245-1595; lla ag sc Phone: 
(803) 5789, TAX. (803) 242-5795; EUROPE, ab grlochagy Phone: 41-22-715- 0111, 

41-22-738- 3918; Germany, Phone: 49-89- 46-3 0-01, FAX: 49- 89-46-04-117; France, 
Phone: 346 6 87-70-95, FAX: 78-06-63; United Kingdom, Phone: 44-279 757-343, 
FAX: 44-279-757-188; ASIA, Hon ing , Phone: 852-363- 1088, FAX: 852-363-2161; i 
Phone: 65-227-2225, FAX: 65-227. 4; Taiwan ROC, Phone: 886-2-752- 8585, FAX: 886-2-721 3129; 
Korea, Phone: 82-2-712-5821, FAX: 82-2-712-5823 
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COMPUTERS & PERIPHERALS 








FRAME GRABBER OFFERS 
AUDIO, TUNER CONTROL 


A real-time image-capture and win- 
dowing video board for ISA- and 
EISA-bus PCs accepts NTSC and 
PAL video from multiple sources, in- 
cluding VCRs, video cameras, and la- 
ser discs. In addition to frame grab- 
bing, the Media Windows board from 
Colorgraphic Communications of- 
fers scaling, zoom, and software con- 
trols for video, tuner, and audio. In- 
tegrating Brooktree Inc.’s Bt812 vid- 
eo decoder and Chips & Technologies 
Inc.’s Pro Video Scaler, the board 
supports 1024-by-768-pixel resolu- 
tion, 16.7 million colors, and Micro- 
soft Windows. Tuner software con- 
trols channel, noise inversion, and 
fine tuning. With it, Windows users 
can access 122 cable TV channels. 
Video controls include input source, 
brightness, contrast, hue, freeze, 
zoom, and video standard. Audio 
software controls include source, 


volume left and right, format, bass, 
treble, and mute. Available now, the 
board costs $995. JS 
Colorgraphics Communications 
Inc., 5388 New Peachtree Rd., 
P. 0. Box 80448, Atlanta, GA 
30366-0448, (404) 455-3921. 
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GRAPHIC WORKSTATIONS 
SUIT 3D APPLICATIONS 


A family of three graphics worksta- 
tions, the Sparestation 10TurboGX- 
plus, the Sparestation ZX, and the 
Sparestation 10ZX, are suited for 3D 
graphics applications, such as elec- 
tronic design automation, mechani- 
cal CAD, and geographical informa- 
tion systems. The 10TurboGXplus 
delivers more than 1 million 2D vec- 
tors/s using one SBus accelerator. It 
also features double buffering for 
smooth animation of 2D and 38D wire- 
less images and screen resolutions 





up to 1600 by 1280 pixels. 

The ZX can compute up to 290,000 
triangle meshes/s. The 10ZX offers 
similar graphics performance, but 
has higher computational perfor- 
mance, multiprocessing capabilities, 
more disk and RAM capacity, and 
greater flexibility. The graphics ac- 
celeration in the two systems comes 
from one double-sized SBus card. 
The ZX sells for $19,995, while the 
10ZX starts at $28,745. RN 

Sun Microsystems Inc., 2550 Gar- 

cia Ave., Mountain View, CA 

94943; (415) 960-1300. 





Better 
Switch! 


; That’s not only a statement - it’s also free advice. 
~ C&K offers the highest quality DIP switches available. 
The use of high temperature materials (UL 94V-0) 
assures true process compatibility. Tape 


and reel packaging (per EIA 481A) 
meets your automated placement 
requirements. Our broadline variety 


Tareiiee(sysuci0larcleccmanlelelalem (em te )iLice 


right angle, side actuated and our new .050 pitch ultra 
miniature design. At C&K, we make a better switch! 


For a free catalog and engineering samples - 


Call (800)635-5936 or Fax (617)527-3062. 


& 


C&K Components, Inc. 
15 Riverdale Avenue 
Newton, MA 02158-1082 


The Primary Source Worldwide... 
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Aren't you 
a little old 
to be putting 
batteries 
im your toys? 

















Nonvolatile random access memory is 25-55ns, it's fast, too. Of course, since 
a grown-up problem. But nowyoucandesign _ there's no battery to fail, you can forget 
in nonvolatility without batteries and with- about reliability worries. 
out sacrificing performance, reliability, den- Skeptical? Let us show you what we can 
do. Call today for your nvSRAM 
Design Kit, only $24.95 which 
It's truly a one-chip solution. we'll credit towards your first 
At 64K, Simtek's nvSRAM has four to order. You'll have it in 48 hours. 
sixteen times the capacity of compet- See for yourself just how well your 
toys can run without batteries. 


sity or anything else you need. With the 
revolutionary nvSRAM from Simtek. 








ing products. With access speeds from 


SIMTEH 


800-637-1667 719-531-9444 Fax 719-531-9481 
Simtek Corporation 1465 Kelly Johnson Blvd. Colorado Springs, CO 80920 
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Data BUS 
Pulse 
aRecletsice)ueatses 


MIL-STD-1553 


Su if: ce e Mount 
Plug-In | | 
@ is Standards 


to MIL- STD- 4553 rmers manures 


- SPONSE MULTI-PLEX DATA BUS re- _ 
ue pees 038 27¢ also are e maniltactired 








- {MHz at 1V rms. . This : series possesses | 
exceptional waveform integrity: Rise time _ 
and fall time is less than 100 nanose- | 
conds. Overshoot and ringing is less than | 
: 1V Peat alee is iss theo 20%. 


See EEM 
or send direct 
for Free PICO Catalog. 
Call toll free 800-431-1064 

in NY call 914-699-5514 

FAX 914-699-5565 


P ! CoO Electronics, Inc. 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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COMPONENTS 





IR DATCOM COMPONENTS 
TARGET SMALL SYSTEMS 


A family of low-power, infrared, 
data communication devices feature 
small packages and high data rates. 
Products in the RY5 Series from 





Sharp Electronics Corp. all include a 
discrete receiver, transmitter, and 
bidirectional data unit capable of 
data rates up to 19.2 Kbits/s. Creat- 
ed using the technology developed 
for Sharp’s Wizard model OZ-9600, 
the devices can also be used for wire- 
less keyboards, mice, pen-based sys- 
tems, wireless data transfers be- 
tween personal communicators an 
PCs, and other applications. They 
are TTL/CMOS compatible, operate 
over a 900- to 1050-nm wavelength 
and use 500 kHz amplitude-shift-key- 
ing modulation for transmission. 
The devices are all being sampled 
now. The RY5BD01 bidirectional 
transceiver is priced at $15 in 100- 
unit purchases; the RY5ARO01 receiv- 
er, $13; and, the RY5ATO1 transmit- 
ter, $10.30. JS 

Sharp Electronics Corp., 5700 NW 

Pacific Rim Blvd., M/S 20, Camas, 

WA 98609; (800) 642-0261. 


TANTALUM-CHIP CAPS 
SATE SMALL SUPPLIES 


A line of highly efficient tantalum- 
chip capacitors offers a low equiva- 
lent series resistance for use in small 
power supplies. The TPS Series ca- 
pacitors offer a wide range of values 
from 4.7 to 330 pF. They come in 
standard EIA D and E case sizes and 
are molded to facilitate pick-and- 
place assembly. Capabilities include 
high ripple current, low ripple volt- 
age, and low power dissipation. The 
devices are stressed under condi- 
tions simulating power-supply appli- 


cations using minimal series resis- 


tance in the circuit. Call for pricing 
and delivery. DM 
AVX Corp., 801 17th Ave. S., Myr- 
tle Beach, SC 29577; Dave Mat- 
tingly, (803) 946-0690. 


TINY FLUORESCENT LAMP 
MEASURES 4.8 MM AROUND 


What may be the smallest practical- 
sized fluorescent lamp available has 
been introduced in the BF4118 Series 
lamp. The lamp measures Just 4.8 
mm in diameter and comes in lengths 





of 118, 142, and 272 mm. The cool-op- 
erating, energy-efficient lamp has 
applications in backlighting active- 
matrix LCDs as well as others in 
medical instrumentation and securt- 
ty systems. Pricing begins at $8 in 
sample quantities. DM 
JKL Components Corp., 13343 
Paxton St., Pacoima, CA 91331- 
2376; Joe Velas, (818) 896- 
0019. 


LOW-VOLTAGE VARISTORS 
SUIT REGULATION TASKS 


A series of low-voltage, bi-direction- 
al silicon varistors is designed for 
controlled de voltages of 0.5 to 5 V at 
various current levels. The 
MSV101A through MSV101G and 
MSV201A through MSV701A de- 
vices are rated for various peak 
pulse-transient currents up to 50 A 
for effective clamping voltages of 
1.5 to 9.4 V at 25°C. Continuous pow- 
er rating is 1 W. The devices, which 
are packaged in axial-lead packages 
with 30-mil leads, are well suited for 
low-voltage regulators. Pricing and 
availability depend on part numbers. 
For example, the MSV401A goes for 
$0.79 in lots of 1000 with delivery in 
eight to 10 weeks. DM 

Microsemi Corp., P.O. Box 1390, 

Scottsdale, AZ 85252; Kent Wal- 

ters, (602) 941-6524. 
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ULTRAMINIATURE A150 ATTENUATOR RELAY 





The Critical Cell Of The 
RF Attenuator Has Become 
The Whole Attenuator 





THE FIRST SELF-CONTAINED, 
ULTRAMINIATURE 
SWITCHABLE ATTENUATOR! 


Teledyne Relays’ 
new A150 Attenua- 
tor Relay* is spe- 
cifically engineered 
to provide a her- 
metically sealed 
electro-mechanical 
relay that can attenuate RF signals without 
additional external components. 

Our new self-contained switch- 
able attenuator provides high isolation 
between control and signal paths, stable 
attenuation vs. temperature, excellent phase 





*Patent pending 


linearity vs. frequency and outstanding 
intermodulation performance. The A150 
Attenuator Relay is designed for use in 50 
ohm systems over the frequency range from 
de to 3 GHz. The unit is less than 050 
cubic inches in volume, occupies less than 
0.200 square inches of board space and 
weighs less than 0.12 ounces. The thin-film 
matched attenuator pad is integrated into 
the unit’s mechanical switching circuit. 
The A150 Attenuator Relay is 
housed in Teledyne Relays’ extended 
Centigrid® hermetically sealed package. 
The two rows of connecting leads are 


_ 0.200” apart and the leads are spaced 0.150” 


center-to-center. It also features internal 
welded construction and uni-frame design 


for high motor magnetic efficiency and 
exceptional mechanical ruggedness. 
Its gold-plated precious metal contacts 
assure low contact circuit losses and 
reliable switching. 

The A150 is the only RF Atten- 
uator of its kind. For price, delivery and 
technical information, call 1-800-284-7007 
or FAX us at 1-213-779-9161. 





Actual size 


“TELEDYNE RELAYS 


Innovations In Switching Technology 


Home Office, 12525 Daphne Avenue, Hawthorne, CA 90250 ¢ Telephone: 213-777-0077 * FAX: 213-779-9161 
OVERSEAS: GERMANY, (0611) 7636-143; ENGLAND: (081) 571-9596; BELGIUM: (02) 673-99-88; JAPAN: (03) 3797-6956. 
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PC-BOARD SPEAKER 
I$ WAVE-SOLDERABLE 


A wave-solderable, voice-quality 
miniature speaker for through-hole 
pe boards permits replacement of 





piezo buzzers with spoken-word or 
musical communication in a wide 
range of applications. The Model 
8032VT speaker is 23 mm in diameter 
with an 8.4-mm profile. It also with- 
stands cleaning with chlorinated sol- 
vents. Frequency response is from 
350 to 3500 Hz with an output of 81 
dB (at 10 em with a 1-kHz, 0.89-V in- 
put). Maximum signal input is 0.15 W 









4" 4" Small 






e¢ 25 MHz 386sL” 
CPU; including up 
to 16 MByte DRAM 





Embedded PC 
with on-board Ethernet 


and Super VGA 


Other features include: 
3 Serial Ports, Parallel/Printer 


NEW PRODUCTS 


COMPONENTS 


and maximum current throughput is 
142 mA. Call for pricing and delivery 
information. DM 
ISL Products International Ltd., 
235 Robins Lane, Suite 270, Syos- 
set, NY 11791; (800) 626-6116. 
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CURRENT SENSORS READ 
FROM NULL BALANCE 


Measurement of ac, de, and impulse 
currents over ranges of zero to 25, 
zero to 50, and zero to 100 A is per- 
formed by the CSN Series null-bal- 
ance current sensors. The units are 
based on the principles of the Hall ef- 
fect and the null-balance, or zero- 
magnetic-flux, method. The magnet- 
ic field on the sensor is constantly 
held at zero. The current required to 
balance zero flux is the measure of 
the primary current flowing through 
the conductor multiplied by the ratio 
of the primary to secondary wind- 






































Rugged Format 
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ings. The 50-A and 100-A sensors are 
through-hole devices designed to 
measure high currents with prima- 
ry-to-secondary ratios of 1:1000 to 
1:2000. The 25-A product uses the in- 
vasive principle and is automatically 
inserted into pc boards without need 
for a separate primary conductor. 
Typical uses include variable-speed 
drives, overcurrent protection, pow- 
er supplies, and feedback-control 
systems. Pricing is $15 in lots from 
5000 to 10,000. Call for delivery infor- 
mation. DM 

Micro Switch, a Honeywell Divi- 
sion, 11 W. Spring St., Freeport, IL 
61032; (800) 537-6945. 


Geant 
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Model 904 


PC NOTEBOOK COMSCOPE™ PROTOCOL ANALYZER 


Powerful and flexible protocol analyzer. Ideal for desktop 
or notebook PC. Designed to avoid the need for a PC 
expansion slot. With the Protocol Emulator Program 
Interface (PEPI), the Model 904 has unlimited versatility. 
Itcan monitor data lines on a full duplex basis to 128KBPS 
and emulate up to 64KBPS. 


¢ Small Portable Unit 

¢ Serial Port Operation with all PC’s 

¢ Monitors & Emulates X.25, HDLC, Async, Bisync 
e Built-in BERT Tester 


¢ On-board Super VGA 
LCD/Video controller 


¢ On-board Ethernet, Featuring 
AUI and 10 BASE*T interfaces 


¢ Or-board SCSI, Floppy, controllers and 
2 MByte Flash Eprom Solid State Disk 


e +5 volt only operation, 
5 watts power consumption 


megatel 


port, BIOS, Real Time Clock, 
//O Bus Expansion 

For more information call: 

Megatel Computer Corporation 
125 Wendell Ave., Weston, Ont. 
MON 3K9 Fax: (416) 245-6505 


(416) 245-3324 


Megatel is a registered trademark of the Megatel Computer Corp. 
386s is a trademark of Intel Corporation 


¢ Split Screen Decode of X.25 & SDLC 
e Menu Driven 

¢ Time Stamping 

¢ Programmable 



















$995 


270 E. Pulaski Road 
ae os = aa oy 
Greenlawn, NY 11740 
LE \f-} —a = TEL: (516) 423-3232 
FAX: (516) 385-8184 
Ol n/N O) MOXE Y, INC. 1-(800) 835-3298 
CONNECT - COMMUNICATE « SUPPORT 
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Wireless technologies are transforming 
commercial communications into an 


explosive, multi- 





billion dollar industry. The 
market is growing and changing, 
with everyone competing for a 
share. It’s essential to get your 
products to market ahead of the 
competition —and at lower 
production cost. That’s where EEsof can help. 

EEsof’s Series [V™ design tools are the only high- 
frequency analog software products you need to succeed. 

For the past ten years, EEsof has focused exclusively 
on developing high-frequency simulation software to 
increase design and manufacturing 
efficiency. As a result, EEsof is 
helping customers design competitive 


products at over 2,000 sites around 


Sertes IVs true design for 
manufacturing capabilities 
take your design from 
concept through production. 


the world. 


What’s more, EEsof has the most 














powerful set of tools available for bringing accurate circuit, 
system, and board-level designs to market quickly and at 
minimal production expense. 
In fact, nobody has more 
expertise in developing 
advanced simulator technolo- 
gies, creating accurate models, 
building libraries of over 
50,000 devices, and designing- 
in manufacturability. Which explains why EEsof’s Series 
IV is the first and only software suite 
to offer completely integrated high- 
frequency EDA tools for creating 
high-yield, low-cost designs. 


Reduce your costs significantly 
by replacing test hardware with 
a virtual software laboratory. 


The wireless communications 
market will grow well into the next 
decade. Now is the time to capitalize on your opportunities 
with EEsof’s Series IV. It’s the competitive advantage 


you need for success. Call EEsof at 818-879-6451. In the 


U.S., call 800-343-3763. 35 f 
SOs. 


EEsof Incorporated, 5601 Lindero Canyon Road, Westlake Village, California 91362 


© 1993 EEsof Incorporated. 015 
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NEW PRODUCTS 


INSTRUMENTS 





VXI-BASED PACKAGE DOES 
BOUNDARY-SCAN TESTS 


he Integra series of hard- 
ware and software products 
supply a complete, VXI- 
based solution for debugging and 
testing systems incorporating 
boundary scan. The products result 
from an alliance between Tektronix, 
Teradyne, and Texas Instruments. 
The initial offering includes the 
VX4491 Serial Test Module, a power- 
ful sean module; several Asset VXI 
test development and diagnostic 
software options, which are Tek- 
tronix-exclusive extensions of Texas 
Instruments’ Asset software; and 
the Virtual Interconnect Test pack- 
age, a subset of Teradyne’s Victory 
software. Combined, these tools al- 
low design and test engineers to gen- 
erate tests manually or automatical- 
ly, translate vectors developed in the 
simulation environment, and interac- 


LS 7.) L) 


= 4761 E; Hunter Ave., Anaheim, CA 92807 
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tively control and observe the unit 
under test (UUT) through the bound- 
ary-scan test points. 

The VX4491 uses a compression al- 
gorithm to permit serial scan depths 
of over 100 Mvectors, including 
mask and comparison patterns. Test 
results are compared on-board rath- 
er than in the system controller, for 


minimum communications over- 


head. 

A Tek-developed Fast Data Chan- 
nel protocol cuts VXIbus transfer 
time during pattern upload and 
download. The module comes with 
the Serial Toolbox software, which 
offers translation of vector files, 
download and execution of tests, and 
logging and viewing of results. 

All Integra series software runs 
under DOS/ Windows 3.1, on embed- 
ded or external PC controllers. The 
Asset VXI Test Vector Development 










“YOUR FREE 
CATALOG 
KNOCKED MY 
SOCKS OFF” 


Our free Catalog of free and 
low-cost government booklets 

will very likely knock your 

socks off, too. But first you 
have to get it. Just send your 
name and address to: 


Consumer information Center 
Department KO 
Pueblo, Colorado 81009 


A public service of this publication and 
the Consumer Information Center of the 
U. S. General Services Administration 


System allows flexible development 
of test vectors and manages applica- 
tion of the vector set to the UUT. The 
Asset VXI Diagnostic System deliv- 
ers real-time interaction between the 
user and the UUT. The Asset Virtual 
Interconnect Test package automat- 
ically creates interconnect tests with 
100% fault coverage in full-scan de- 
signs. 

The VX4491 costs $5500 with 1 
Mbyte of pattern memory. The 16- 
Mbyte option costs $2000. The Asset 
VXI Test Vector Development Sys- 
tem costs $5995, the Asset VXI Diag- 
nostic System software $11,495, and 
the Asset Virtual Interconnect Test 
software $14,995. The scan function 
library is $2495, and the developer's 
kit is $8995. Delivery is within eight 
weeks. 


Tektronix Inc. Test and Mea- 
surement Group, P.O. Box 
1520, Pittsfield, MA 01202; (800) 
426-2200. 

@ JOHN NOVELLINO 





DES IGN 


DO ANYTHING YOU ASK, 





BUT SOMETIMES WE’D RATHER NOT. 


Please don't get us wrong. 


Praegitzer Industries can fabricate bare boards with high layer counts. 
Fine lines down to and below 4 mils. Holes ten mils in diameter and 
smaller. Even buried capacitance. In short, we can build just about any 
board you can design—on time and on budget. 


But first, we look for ways to make your board design easier to 
manufacture, higher in quality, and more cost effective. We not only 


make your board, we make it better. 

It’s a concept we call value-added fabrication. 

How does it work? First, we call on the extensive expertise in our 
design division. Our designers have created high-speed, multilayer 
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Circle 191 For Literature (Response Outside the U.S.) 


4. 
I\/\/N 
Pi N/N 
Praegitzer Industries 


The Fine Line in Printed Circuits 
1270 Monmouth Cut-Off, Dallas, Oregon 97338-9532 





boards for scores of leading manufacturers. As a result, they knowhow 
to use the latest design tools and techniques to help you identify ways 
to reduce layers. Simplify assembly. Or control impedance. 


Atthe same time, the fab engineers can help you evaluate the tradeoffs 
of our advanced processes, and suggest design alterations that 
improve fabrication efficiency. 


As a result, we don't just build what you ask. We give you what you 
want: the board that makes your end product most successful. 


See for yourself how value-added fabrication at Praegitzer Industries 
can help you create more competitive products. 


Call 1-800-875-2522 today for this free video and literature. 







BOARD TESTER HANDLES 
MULTIPLE STRATEGIES 


The GR2756 Integrated Flex-Strate- 
gy Test System is well-suited for 
testing and diagnosing complex 
boards that exhibit both process-re- 
lated and product performance 
faults. The tester comes with data 
rates of 10 or 20 MHz (interleaved) 
and supports several pin board types 
up to 3328 universal pins. The system 
is test-program and fixture-compati- 
ble with other GR275X testers. The 
GR2756 works with the Genesis test 
framework, which includes a com- 
plete set of automatic test and diag- 
nostic development tools. The soft- 
ware generates programs for in-cir- 
cuit, boundary-scan, functional, and 
emulation tests and diagnostics. 
GR2756 prices start at $355,000, in- 
cluding pin board and software. JN 
GenRad Inc., 300 Baker Ave., Con- 
cord, MA 01742-2174; (508) 369- 
4400, ext. 2308. 





Circuit Board | 
Perma _ . 





> DS2401 Silicon Serial Nanbee~ 


has 64-bit registration number 
laser-engraved in silicon 





> Each chip registered and 
tested before shipping 


> ID chips pick and place like 
other PCB components 


> Only one signal plus ground 


> Track PCB through manufac- 


turing and then use the digital > Powered from the incoming 
signal; zero standby power 


ID for the life of the product 








> The number can be read by 
other digital circuits on PCB for 
display or network node ID 


range 


> Use the DS2405 Silicon Serial 
Number plus 1K EPROM for 
adding your own information 


> Low-cost SOT-223 separa 


surface mount or 
10-92 052401) § 
Thoee 


package 






Actual size 


DALLAS 


SEMICONDUCTOR 
4401 South Beltwood Parkway 
Dallas, Texas 75244-3292 
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Label Your Printed — 







> > Guapaias unique: 109 
numbers available 


> Extended 2.8 to 6.0 voltage 


For a FREE! sample, call © 
(214) 450-0448 or 
FAX us at (214) 450-3715. 





NEW PRODUCTS 


INSTRUMENTS 


SCOPE SAMPLING MODULE 
BOASTS 4-GHZ BANDWIDTH 


A dual-channel plug-in sampling 
module for the 7200-series modular 
oscilloscopes uses low-noise GaAs/ 
AlGaAs heterojunction bipolar tran- 
sistors (HBT) to deliver an analog 
bandwidth greater than 4 GHz. The 
7262 features 10-bit resolution and a 
40-Msample/s sampling rate. The 
equivalent sample rate for repetitive 
signals is 100 Gsamples/s. Internal 
and external trigger bandwidths are 
in excess of 2.5 GHz. A built-in gener- 
ator delivers pulses with less than 
100-ps transition times for use in 
time-domain reflectometry. Internal 
TDR software provides readouts in 
distance and impedance. The module 
stores 20,000 samples. The 7262 costs 
$12,390, with delivery in six to eight 
weeks. JN 

LeCroy Corp., 700 Chestnut Ridge 

Rd., Chestnut Ridge, NY 10977- 

6499; (914) 425-2000. 












full sceen editor 
¢ Made in USA 
¢ 1 & 2 Year Warranty 

















Sacramento, CA 95841 


4539 Orange Grove Ave. 


(Monday-Friday, 8 am-5 pm PST) 


ANALYZER-BERT COMBO 
TESTS HIGH-SPEED LINKS 


A combination parallel bit-error-rate 
tester (BERT) and protocol analyzer, 
the GLA-2000 tests parallel inter- 
faces for seria] data links to 1.25 
Gbits/s. The system works with Fi- 
ber Channel, HiPPI Serial, Sonet, 
and SCI links. The parallel BERT ca- 
pability with protocol triggering and 
chip-set-specific controls lets users 
test all parallel I/O lines simulta- 
neously while triggering, capturing, 
time-stamping, and analyzing data. 


Protocol analyzer functions include 


the ability to define data patterns, 
set triggers, capture blocks of data, 
and time-stamp events in a passive 
listening mode. The GLA-2000 costs 
$15,400. Interface cards for specific 
protocols and chip sets range from 
$1500 to $4100. JN 

Finisar Corp., 3515 Edison Way, 

Menlo Park, CA 94025; (415) 364- 

alin 


Device rrogrammers 
Gonnests io aCe SA- n 
ter ‘ - 


e Easy to use software, on-line help, 


¢ Technical Support by phone 

¢ 30 day Money Back Guarantee 

e FREE software upgrades available via BBS 

¢ Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE) 

e E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 270400 & 27C800, 

¢ Flash 28F256—28F020, (29C256-29C010 (EMP-20 only)) 

¢ Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87051, 87C51FX, 870751752 
¢ GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only) 


FOR MORE INFORMATION CALL 


NEEDHAM’S ELECTRONICS, INC. 


(916) 924-8037 


BBS (916) 972-8042 
nS Hae 972-9960 


c= 
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Because youre 
thinking fast... 








Low harmonic 
distortion. 


To reproduce your 
high-speed input 
signals with the 
greatest sig- 
nal purity, 
choose from op amps aigh as the 
350MHz CLC409, which delivers 
-65/-72dBe 2nd/3rd order harmon- 
ics at 2Vpp, 10002, 20MHz. Plus 

a half dozen others with less 

than -5OdBe distortion. 









high-speed op amps 
from 8-bit to 14-bit 


to 0.1% to the 195 
CLC402 with a blazing 
18ns to 0.0025%. 


Low power 


consumption. 


Want high speed with low power? 
Choose from op amps like the 350MHz 
CLC409 with 135mW power dissi- 
pation, the 1}60MHz CLC406 at 50mW, 
the 300MHz CLC420 at 40mW, or the 
50MHz CLCS05 at 10mW, which 

lets you set 
supply current 
over a range of 
microamps to 
milliamps with 
a single resistor. 





iC Seolsaliiatsrels 
Gejeroreen 


Solutions with speed 


4800 Wheaton Drive 
Fort Collins, CO 80525 
(303) 226-0500 
1-800-776-0500 (USA) 












Low offset voltage. 
A half-dozen high- 
speed op amps 
give you Vos 
of less than 
Im\V. For 
example, the | GHz ,GBW CLC425 
delivers a low 100uV offset. The 
CLC402 and CLC409 provide Vos of 
500uV. And nearly a dozen other fast op 
amps have less than 2mvV offset. 





Low noise. 

With its ultra-low 1.05nVAAz input 
noise, the CLC425 is the lowest-noise 
wide-band op amp on the market. 
Close behind is the unity-gain stable 
CLC426 with 1.4nVANAz input voltage 
noise. Followed by more than a dozen 
with e, less than 3.0nVANHz. 





Wide bandwidth. 


Choose from our large family of de- 
coupled wideband op amps. From 

the 55MHz CLC430 and the 350MHz 
CLC409 current-feedback op amps, 
to the 1.7GHz GBW CLC425 and 

the 5.0GHz GBW CLC422 voltage- 
feedback op amps. 













Pick your path to 
affordable high speed op amps. 








High gain. 

Our large family of current- 
feedback op amps deliver 
nearly constant bandwidths 
over their gain ranges. For 
example, the CLC401, at 
a gain of +20V/V, gives 
a 1SOMHz -3dB band- 
width. And the voltage- 
feedback CLC422, with its 5.0GHz 
GBW, delivers the widest gain 
bandwidth product on the market. 


Fast slew rate. 


Speed is our specialt 
you'd expect perfo 
like the 17S5MHz C 
which delivers 260 and 







greater than 1000 | 


Prices you ¢ can afford. 


Pricing on our high-speed op amps 

is very competitive. And you’ ll find 
significant quantity discounts. Take 

a look, because we have dozens of fast 






are ready to i you with 
product selection and 
design troubleshooting. 


For details, call 

or fax our European 
sales office and ask for 
our new “Solutions with 
Speed” data book and 
FREE macromodels. 
Then you can explore 
your own path to 

high speed. 





For more information, Contact Comlinear Europe Ltd. 
15 Mercia Business Village, Westwood Business Park, Coventry 
CV4 8HX, England. Phone 44 203 422958, Fax 44 203 422961 


© 1993 Comlinear Corporation 
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NEW PRODUCTS 





FAST HDL SIMULATOR HAS 
100% VERILOG SUPPORT 


VCS 2.0, the latest version of Chron- 
ologic’s Verilog simulator, has com- 
plete support for the Verilog hard- 
ware description language. The 
100% Verilog support means that 
VCS users have access to over 135 
design kits from more than 29 ASIC 
vendors. Version 2.0 also adds gate- 
level timing features, an interactive 
debugging environment, full PLI 
support, and faster simulation 
speed. VCS is a compiler, rather than 
an interpreter, for the Verilog lan- 
guage. The company claims that us- 
ing the compiled-code approach, VCS 
can run 40 times faster than the first- 
generation Verilog simulator from 
Cadence. VCS 2.0 runs on Unix work- 
stations. It will ship in the third quar- 
ter for $30,000. LM 

Chronologic Simulation, 5150 El 

Camino Real, Suite D-31, Los Al- 

tos, CA 94022; (415) 965-3312. 


CIRCLE 744 


SPICE IS PACKAGED FOR 
VARIOUS USER LEVELS 


The SpiceA ge circuit-simulation pro- 
gram for Windows is packaged in 
three capability levels with varying 
price tags. At one end of the spec- 
trum, a low-cost, starter version of 
the software puts a Windows-based 
Spice simulator within reach of the 
student, hobbyist, and beginner cir- 
cuit designer. This is the Level 1 
package. As users’ circuit complex- 
ity and design skills increase, they 
may move up in analytical power and 
circuit capacity to more advanced 
levels of the program without hav- 
ing to re-train or re-do any prior mod- 
eling files. At the high end, a Level 7 
package lets the basic component li- 
brary be augmented with Spice mod- 
els offered by semiconductor manu- 
facturers. The third level, Level 3, 
has capability and capacity some- 
where between the other two pack- 
ages. SpiceAge runs on PCs under 
Windows. Pricing for the three ver- 
sions is $100, $895, $1160. Lm - 

Tatum Labs Inc., 1287 N. Silo 

Ridge Dr., Ann Arbor, MI 48108; 

(313) 663-8810. 


EET] § 


HARDWARE ACCELERATOR 
USES 256 PROCESSORS 


The NSIM hardware accelerator 
from Ikos increases the capacity and 
speed of gate-level simulation within 
the company’s mixed-level VHDL 
environment for designs with as 
many as 16 million primitives. It uses 
up to 256 processors, each of which 
boosts simulation by 10 million 
events per second and handles 64,000 
modeling primitives. NSIM is a third- 
order hypercube machine, and its un- 
derlying architecture optimizes per- 
formance by keeping the processors 
busy and minimizing communication 


time between processors. To accom- 


modate large engineering teams, the 
accelerator supports 16 simulta- 
neous users and provides reconfi- 
guration under software control. Ac- 
curacy is ensured with over 80 certi- 
fied ASIC and FPGA libraries. The 
NSIM hardware accelerator will ship 
in September. Pricing varies with 
configuration. For example, a 


192,000-primitive version costs 


$65,950. LM 
Ikos Systems Inc., 19050 Pruner- 
idge Ave., Cupertino, CA 95014; 
(408) 255-4567. 


SYSTEM TOOL SUPPORTS 
MULTI-VALUE LOGIC 


The latest version of the ExpressV- 
HDL system-design tool supports 
IEEE-standard multiple-value logic 
(MLV-9). In addition, ExpressV- 
HDL will support any value logic 
that the user defines. This allows de- 
sign engineers to develop models 
and code that can be linked from dif- 
ferent sources, such as libraries and 
other tools. Version 2.5 also includes 
more built-in testability and is more 
user configurable than previous ver- 
sions. ExpressV-HDL is a front end 
for traditional EDA environments. It 
provides ASIC design engineers 
with a graphical environment for be- 
havorial analysis and simulation. 
Graphical modeling is based on stan- 
dard state-chart notation. After 
analysis, engineers automatically 
generate VHDL or Verilog code tai- 
lored to a specific HDL simulator. 
ExpressV-HDL 2.5 runs on Unix 
LECTRONIC 
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workstations. It’s shipping now ata 

single-seat price of $32,500. LM 
i-Logix Inc., 22 Third Ave., Bur- 
lington, MA 01803; (617) 272- 
8090. 


BOARD DESIGN PACKAGE 
ADDS CURVED TRACES 


Support of curved traces is one of the 
many features added to an improved 
version of the HiWire II integrated 
schematic-capture and pc-board lay- 
out system. Other improvements in- 
clude patterned area fill, PCX- 
graphics output, and automatic gen- 
eration of photoplotter data. PCX- 
graphics file output eases the task of 
importing HiWire drawings into 
word-processed documents. Exist- 
ing export options include Post- 
Script, HP-GL, and DXF files. Pric- 
ing for the personal-computer-based 
HiWire II software without the au- 
torouter is $995. With an autorouter, 
HiWire II pricing ranges from $1995 
to $2395. LM 

Wintek Corp., 1801 South St, La- 

fayette, IN 47904-2993 (800) 742- 

6809 or (317) 448-1903. 


SCHEMATIC TOOL HAS 
WINDOWS VERSIONS 


The latest version of the PC-based 
Schemax schematic-capture pro- 
gram is now available in 16- and 32- 
bit configurations for Windows 3.1 
and Windows NT, respectively. In 
addition, Schemax has added library 
print and plot routines for creating 
listings or catalogs of library parts, 
true-type font support, and ASCII 
drawing-file output. An optional 
module imports the schematic net 
lists of other vendors, and recon- 
structs them in Schemax. Users can 
rearrange parts and draw unknown 
parts before an autorouter com- 
pletes the reconstruction by drawing 
wires between pins or labels. Sche- 
max is shipping now for $595. The op- 
tional net-list import/routing mod- 
ule goes for $149. LM 

Omation Inc., 801 Presidential 

Dr., Richardson, TX 75081; (800) 

393-9119 or (214) 231-5167. 
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NEW PRODUCTS 


COMPUTER-AIDED ENGINEERING 


SCHEMATIC SOFTWARE AND SIMULATOR TEAM WITH 
1/0 BOARD TO CREATE VIRTUAL HARDWARE 


Windows-based design 
package from Aldec con- 
verts schematics into virtu- 
al hardware capable of operating ina 
closed loop with any target system. 
The product, called Virtual Hard- 
ware Schematic (VHS), consists of a 
schematic editor, background logic 
simulator, and an I/O interface 
board. VHS accepts the same Jedec, 
hex, and XNF design files that de- 
signers use with real hardware. 
Each schematic entry is fed into 
the on-line background simulator, 
which creates an equivalent elec- 
tronic breadboard in the computer’s 
memory. Then, the electronic bread- 
board directly interacts with any ex- 
ternal hardware system through the 
1/O board. Designers using the sche- 


INTERFACE LINKS PLD 
AND SYNTHESIS TOOLS 


A new interface lets users of Syn- 
opsys high-level design tools exploit 
the PLD software from Mince. The Li- 
brary Interface consists of a Minc- 
specific target library for Synopsys’ 
DC Expert, DC Professional, and 
FPGA Compiler software that lets 
users target designs to Minc’s sys- 
tem via an EDIF net list. As a result, 
engineers can process VHDL and 
Verilog designs in the Synopsys 
high-level design system and pass 
them to Minc’s PLDesigner-XL for 
implementation in programmable ar- 
chitectures. The Interface also 
works in the reverse direction, allow- 
ing PLDesigner users to migrate 
their multiple-device programmable- 
logic designs to the Synopsys system 
for design re-use and migration to 
ASIC architectures. Typical applica- 
tions for the interface include VHDL 
or Verilog-language design entry for 
PLDs, as well as ASIC prototyping. 
The Synopsys Library Interface, 
which is available now, is sold and 
supported by Mince. Call for pricing 
and additional information. LM 

Minc Inc., 6755 Earl Dr., Colorado 

Springs, CO 80918; (719) 590- 

1155. 
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matic editor can dynamically assign 
I/O pins on the interface board as ei- 
ther inputs or outputs. 

With VHS, users can simulate a 
board with the actual ICs in place of 
software models. Called hardware 
modeling, the process is implement- 
ed by feeding the model’s input sig- 
nals to the input pins of the actual 
device located within the target sys- 
tem. The response generated by the 
actual device is then fed from its out- 
puts into the corresponding pins of 
the missing IC model. All signal 


_transfers going in and out of the Vir- 


tual Hardware Editor pass through 
the I/O board. 

Another VHS application is indus- 
trial control. Designers describe all 
control operations with schematics, 
Boolean equations, or VHDL lan- 


TIMING DRIVES ASIC 
TOP-DOWN ENVIRONMENT 


ASICPlan is a vendor-independent 
floorplanning tool from Mentor 
Graphics that’s tightly meshed with 
the company’s top-down design envi- 
ronment. The floorplanner estimates 
pre-layout interconnect delays to 
help with timing-driven layout for 
submicron sea-of-gates and gate-ar- 
ray technology. It also does hierar- 
chical net-list analysis and physical- 
component grouping of designs. Rel- 
evant net-list data is extracted 
through the company’s Electronic 
Design Data Manager, and back an- 
notated with an ASCII file. Engi- 
neers can then resynthesize a design 
with Mentor’s AutoLogic software 
using the back-annotated values for 
optimized results. Physical-group- 
ing information and timing con- 
straints can be forwarded to any 
place-and-route tool. Users can se- 
lect clustering options to construct a 
hierarchy tree representing the 
physical layout of the chip. ASIC- 
Plan runs under Unix. It will ship by 
year’s end for $30,000. LM 

Mentor Graphics Corp., 8005 S. W. 

Boeckman Rd., Wilsonville, OR 

97070-7777; (503) 685-7000. 
L ECTRONI C 
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guage statements. These entries are 
then emulated by VHS, which direct- 
ly controls the external equipment 
through the I/O board. Dedicated 
software utilities help users create 
the control panels. 

VHS runs on PCs under Windows, 
and includes the schematic editor, 
simulator, 24-channel I/O board, and 
TTL-components library. Introduc- 
tory pricing is set at $795. Additional 
libraries cost $495 each. Upgrades in- 
clude hierarchical-design support 
and 48- through 192-channel inter- 
face boards. VHS will ship at the end 
of the month. 

Automated Logic Design Co. 
Inc., 3525 Old Conejo Rd #111, 
Newbury Park, CA 91320; (805) 
499-6867. 

M@ LISA MALINIAK 


INTERFACES LINK HSPICE 
TO A VARIETY OF TOOLS 


A group of software interfaces 
called HotLinks will link Meta-Soft- 
ware’s HSpice circuit simulator with 
a variety of design tools from Ca- 
dence Design Systems. The three 
separate interfaces are built on top 
of MetaManager, an HSpice simula- 
tion manager and graphical user in- 
terface. One of the interfaces joins 
HSpice with the Composer schemat- 
ic editor, one with the Verilog-XL 
digital simulator, and one with the 
LPS and LVS integrated-circuit lay- 
out-verification tools. In addition, an- 
other interface tightly meshes 
HSpice with Cadence’s set of analog 
tools. All HotLinks provide native- 


mode integration into Cadence’s 


framework environment. HSpice 
and HotLinks interfaces run on Unix 
workstations, and on personal com- 
puters with or without Windows. 
Composer Link is shipping now for 
$5000. Verilog Link will ship by the 
end of the year, and Verification 
Link will be available in early 
1994. LM 
Meta-Software Inc., 1300 White 
Oaks Rd., Campbell, CA 95008; 
(800) 346-5953 or (408) 369- 
5400. 
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Designing 
telecommunications 
equipment? Heres how to 
put your world on a string. 


Quite simply, tap into the proper sources. Because, 
while in one sense the world’s a lot smaller, it can 
seem pretty big when the support you need is on the 
other side of it. 

It needn’t be that way in passive com- 
ponents. Because Murata Erie’s always 
nearby. Whether you're building Global 
Positioning Systems in Singapore, RF 
modems in Milan, or telephone systems 
in Thailand. 

And we're there in a big way. With ie 
technical expertise that ! 
ensures speed and flexibility 
in meeting new design 
requirements. With the | 
high-volume manufacturing | 
and distribution resources _ 
that—in getting parts where § 
and when you need them — shrink the 
world to “neighborhood” size. And, of 
course, with undisputed Murata Erie quality, 
backed by our unique 1.0 QRS (100% 
quality, reliability, service) program. 

Oh, yes— product line breadth. You'll 
find our line, the largest, from chip caps to 
piezoelectric gyroscope systems, can make 
a world of difference in calculating the eco- 
nomic rewards of vendor reduction efforts. 

Call or write for details: Murata Erie 
North America, Marketing Communica- 
tions, 2200 Lake Park Drive, Smyrna, GA 
30080; 1-800-831-9172, Fax: 1-404-684-1541. Because, 
if it’s the telecommunications world you're after, 
you ll want to string along with us. 


ERIE 


MURATA ERIE NORTH AMERICA 
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NEW PRODUCTS 


TOOLKITS HELP DEVELOPING WITH REAL-TIME KERNELS 


ntegrating existing code for 
real-time and embedded sys- 
tems with sophisticated devel- 
opment tools should be easier with 
two toolkits from Ready Systems. 
KernellIntegrator is aimed at inte- 
grating in-house kernels with Spec- 
tra, Ready’s open cross-development 
backplane. KernelBuilder enables 
developers to build new kernels, em- 
ulate existing in-house kernels, and 
customize Ready Systems’ VRTX as 
a kernel. 
With KernelIntegrator, develop- 
ers interface their kernels to Spec- 
tra, which then supplies simulta- 


CD-ROM SOFTWARE 


DISPLAYS RASTER MAPS 


Sure! Maps mapping software on CD- 
ROM brings the precision and color 
details of raster mapping software 
to PCs running under Windows and 
DOS. Comparable raster-mapping 
software sells in the $1500 to $2000 





compete with less sophisticated vec- 
tor-mapping programs. Sure!Maps 
2.0’s raster mapping can present the 
Shape of large buildings, tunnels, 
bridges, waterways, and landmarks. 
Vector-mapping shows only bound- 
ary line drawings using criteria such 
as State, county, or zip code bound- 
aries. The Windows capability allows 
users to open several scales of a map 
at the same time, with each map sup- 
plying a different level of informa- 
tion. The base product includes a con- 
tinental U.S. map and two world 
maps. A library of 22 optional map 
sets that contain detailed maps for 
more than 60 U.S. metropolitan ar- 
eas. Version 2.0 enables a user to im- 
port spreadsheet and database files 

that contain a street address. System 
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neous source-level display of multi- 
ple tasks; breakpoints that halt only 
one task; and interactive system call 
handling from host-based tools. 
Most kernels can be interfaced to 
Spectra without modification. The 
ToolBuilder interface also can be 
used to implement customized query 
functions for kernel objects. 
KernelBuilder enables developers 
to build applications programming 
interfaces (APIs) on the nanokernel. 
It permits APIs to run on any proces- 
sor supported by VRTXsa, allows ex- 
isting code to run with new code, and 
reduces users’ maintenance because 
Ready maintains the nanokernel. 


requirements are a 3886-based PC, 4 
Mbytes of RAM, 2 Mbytes of hard 
disk space, anda Super VGA display; 
a mouse is recommended. Sure! Maps 
lists for $199. SVT 
_ Horizons Technology, 3990 Ruffin 
Rd., San Diego, CA 92123-1826; 
(619)292-8331;fax-7321. 


SIGNAL-PROCESSING 
SOFTWARE GOES FOR $99 


The Monarch series of digital-signal- 
processor software consists of a Dig- 
ital Filters package ($99), which of- 
fers FIR and IIR filter design meth- 
ods; the Siglab comprehensive inter- 
retive DSP language ($99) for 
signals and systems analysis; the 
adaptive filters package ($399) of- 
fers least mean squared (LMS) and 
fast recursive least squares (FLS) al- 
gorithms with transversal and lat- 
tice-ladder for single and multidi- 
mensional signals. Code generators 
($99) for DSP microprocessors round 
out the series. SVT 
The Athena Group Inc., 3424 NW 
3Ist St, Gainesville, FL 32605; 
(904) 371-2567; fax (904) 373- 
5182. 


TOOL EASES WRITING 
( APPS FOR WINDOWS 


A visual development system for 
Windows applications streamlines 
writing C and C++ applications for 
LECTRONI C 
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KernelBuilder runs on Spectra’s vir- 
tual target. 

The KernelIntegrator Toolkit in- 
cludes Spectra RTOS interface and 
sample source code, training and 
support. It sells for $30,000. The Ker- 
nelBuilder toolkit includes the nano- 
kernel, support library, documenta- 
tion, source code and design docu- 
mentation for the VRTXsa API, 
along with training and support. 
Price depends on support level. 

Ready Systems Inc., 470 Po- 
trero Ave., Sunnyvale, CA 
94086; (408) 736-2600; fax 522- 
7197. 

M@ SHERRIE VAN TYLE 


Windows. ProtoGen+, which re- 
places the ProtoGen application gen- 
erator, screen manager, menu de- 
signer, library, and dialog editor, can 
also be used for Pascal applications. 
The toolset features object-oriented 
programming and a live, interactive 
test mode. With built-in simulation 
capability, developers can test the 
application before generating the 
code or compiling the application. 
The WinControl Library is a versa- 
tile, expandable dynamic link library 
of 14 custom controls that adds to the 
six standard Windows controls. Pro- 
toGen-+ lists at $395 with an intro- 
ductory price of $199. Upgrades ar 
$79.95. SVT : 
ProtoView Development Corp., 
353 Georges Rd., Dayton, NJ 
08810; (908) 329-8588. 


C+ + SOURCE CODE 
COMES ON CD-ROM 


A C++ source-code library on CD- 
ROM contains at least 140 volumes 
of C++ source code, shareware, and 
freeware, including neural nets, 
communications, matrix/numerical, 
memory management, tutorials, 
compilers, graphical user interfaces, 
databases, graphics, and _ utilities. 
Price on CD-ROM is $99.99. Contact 
the company for availability on 3.5- 
and 5.25-in. disks. SVT 

ImageSoft Inc., 2 Haven Ave., Port 

Washington, NY 11050; (516) 767- 

2233; fax -9067. 
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PAPST 





This says it all, 
no fanfare required. 


We've always maintained that when of extensive sessions, auditors from With all these pluses, deciding 
you specify PAPST you’re getting the | the German Association for the on which fans and blowers to specify 
world’s finest fans and blowers. Now _ Certification of Quality Systems thor- should be something you breeze 
the quality that has made us the oughly scrutinized every aspect of right through without fanfare. PAPST! 
choice for the most demanding appli- PAPST Germany. Clearly, they were For more information and our free 
cations has been confirmed. The impressed with what they saw. catalog call 1-800-245-FANS. 
PAPST organization in Germany has Think about it. The broadest 
met the International Standard for choice of AC and DC tubeaxial fans PAPST MECHATRONIC 
Quality, ISO 9001. and blowers available. High perfor- CORPORATION 

That's right. Every process at mance engineering. Exceptional Aquidneck Industrial Park 
PAPST from initial design through reliability. Economical and whisper- Newport, RI 02840 
final inspection meets the rigorous quiet operation. Worldwide support. — Tel 1-800-245-FANS 
standards of ISO 9001. In a series The most respected standard for Fax 1-401-849-3743 


quality around the world - - ISO 9001. 





SEE US AT WESCON BOOTH # 6153-6155 CIRCLE 232 FOR US. RESPONSE CIRCLE 253 FOR RESPONSE OUTSIDE THE US. 


NEW PRODUCTS 


NOVELL'S DOS 7 EXTENDS PC CAPABILITIES 


ersion 7 of Novell’s disk op- 

erating system features full 

use of extended memory on 
an IBM-compatible PC, preemptive 
multitasking, fully integrated peer- 
to-peer and client server network- 
ing, individual user profiling for se- 
curity, and an integrated disk data- 
compression system that uses little 
application memory. 

Novell DOS 7 promises to extend 
the working life of existing comput- 
ers and avoid the expense and time 
involved in enhancing hardware to 
run Microsoft Windows. For engi- 
neers running sophisticated design 
software, the OS’s preemptive multi- 
tasking capabilities extend to run- 
ning high-resolution graphics pro- 
grams in background mode with a 
virtual but hidden screen re-drawing 
while other tasks are performed in 
the foreground. 

At the same time the implementa- 
tion of DOS Protected Mode Services 


SOFTWARE TACKLES 
CODE ANALYSIS 


Version 2.0 of SmartSystem is aimed 
at analyzing older, unwieldy pro- 
grams that may be incomplete, un- 
documented, and full of bugs and ar- 
eas that need improvement. Smart- 
System analyzes many dialects of C 
code and code targeted for various 
Unix platforms and embedded sys- 
tems; it also gives developers the in- 
formation they need to make 
changes without affecting unrelated 


parts of the code, which reduces the. 


risk in a software project. SmartSys- 

tem runs on Hewlett-Packard, IBM, 

and Sun platforms. Contact the com- 

pany for pricing information. SVT 
Procase, 2694 Orchard Pkwy., San 
Jose, CA 95134; (408) 433-9500; 
fax 435-2600. 


SCSI SOFTWARE ENHANCES 
CD-ROM DRIVES 


EZ-SCSI 2.0 is an upgrade to the in- 
stallation software that makes the 
task of installing SCSI-based peri- 
pherals very simple. The upgrade 
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(DPMS) can free up user memory by 
shifting device drivers and memory- 
resident utility programs into ex- 
tended memory above the 1,064-byte 
limit usually imposed by PC operat- 
ing systems. DPMS enables client 
programs to execute code and store 
data in extended memory. It uses an 
application programming interface 
(API) that allows developers to cre- 
ate DOS system extensions that use 
the protected mode on Intel 80286-, 
80386-, and 80486-based computers. 

A $198 developers’ kit includes all 
documentation needed to implement 
protected mode drivers and resident 
programs. Use of the API will not in- 
cur royalty payments. The multi- 
tasking API provides functions for 


shared memory, interprocess com-— 


munication through pipes, queues, 
and semaphores and program execu- 
tion control. Networking ability has 
been integrated into Novell DOS 7, 
supplying a smooth progression 
from a small network of three com- 


adds two features that pertain to the 
use of CD-ROM drives. A Photo CD 


Viewer lets users select, size, crop, : 


and edit photographic images. Those 
images can then be exported to other 
applications. 

The included CD Play application 
supplies an on-screen control panel 
for playing audio CDs on SCSI CD- 
ROM drives. A reduced version of 
this application, Mini CD Play, can 
remain active at all times. The appli- 
cations are compatible with most 
popular CD-ROM drives currently 
available. EZ-SCSI 2.0 is available 
now for $75. Registered users of ear- 
lier versions of EZ-SCSI can upgrade 
for $29. The software will be bundled 
with the company’s SCSI host-adapt- 
er kits. RN 

Adaptec Inc., 691 South Milpitas 

Blvd., Milpitas, CA 95035; (408) 

945-8600. 


SOFTWARE LINKS PCMCIA 
MEMORY T0 PORTABLES 


Using the CardTrick, any PCMCIA- 
compatible memory card can be 
plugged into almost any X86-based 
L ECTRON I C 
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puters simply connected in a peer-to- 
peer configuration to which more 
and more machine can be added until 
it becomes a large client server sys- 
tem with peer-to-peer groups as nec- 
essary. Conversely, an existing 
large network can be easily be subdi- 
vided into work-groups if required. 
A major strength is a central distri- 
bution, management, and security 
system that allows a MIS manager to 
up-grade individual machines on his 
network from a central server. 
Security is managed by defining a 

user profile for individually named 
users. That means they can be given 
levels of access to networked re- 
sources based on their own identities 
rather than on the identity of the 
computer they are using. User ac- 
cess can also be profiled by time of 
day. 

Novell Inc., 122 East 1700 

South, Provo, UT 84606; (801) 

568-8800. 

M@ PETER FLETCHER 





subnotebook or portable computer. 
The software has the ability to ac- 
cess the system’s PCMCIA card ser- 
vices or socket services to gain sys- 
tem compatibility. The FAT-style 
flash file system used by CardTrick 
lets flash memory be treated like a 
hard or floppy disk. Or, the flash 
memory can be configured like 
write-protected SRAM. Prices for 
CardTrick vary from under $1 to $10, 
depending on the number of licenses. 
A further discount applies when the 
software is bundled with ROM-DOS, 
a ROM-based DOS-compatible oper- 
ating system ese for portab- 
les. RN 

Datalight Inc., 307 North Olympic 

Ave. Suite 201, Arlington, WA 

98223; (206) 435-8086. 
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NEW PRODUCTS 





RANDOM NUMBER 
LIBRARY HAS MANY USES 


The Random Number Library can be 
used to simulate natural events, run 
Monte Carlo simulations, and ex- 
plore statistical methods. Unlike ran- 
dom numbers generated by other 
products, which may contain hidden 
patterns and that always repeat at 
unknown intervals, the library con- 
tains truly random numbers, its 
maker says. Users may order any 
number of volumes of random num- 
bers so that the random number file 
can be extended to any length de- 
sired. The first volume is available as 
shareware. Contact the company for 
pricing of other volumes. SVT 
Phoenix Technologies of Minneso- 
ta, 119 Benton Oaks Dr., Sauk 
Rapids, MN 56379; (612) 253- 
0591. 


YX WORKS SUPPORTED 
ON VMEBUS BOARDS 


The latest version of Wind River’s 
real-time OS, VxWorks 5.1, has been 
ported to a wide range of VMEbus 
hardware from PEP Modular Com- 
puters. The early ports are available 
free or at low cost to annual mainte- 
nance upgrade customers as board- 
support packages (BSPs). VxWorks 
5.1 has Posix support in an ANSI-C- 
compliant package; a wide range of 
configurable, scalable modules; new 
protocols that enhance networking; 
and an improved compiler that gen- 
erates faster code, especially for 
680x0 and 688x0-based products. 
Version 5.1 has a multiprocessor- 
support package, virtual-memory in- 
terface, and an improved windX GUI 
clhlent package with Motif support. 
The board-support packages will be 
supplied free or at nominal cost to 
upgrade customers who purchase 
VxWorks 5.1 with annual mainte- 
nance. For new customers, one BSP 
is included in the price of Wind Riv- 
er’s Development System when pur- 
chased from PEP; additional BSPs 
are $1500 each. SVT 
PEP Modular Computers, 750 
Holiday Dr., Bldg. 9, Pittsburgh, 
PA 15220-2783; (800) 228-1737; 
(412)921-3322,fax-3356. 
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SOURCE-LEVEL DEBUGGER 
RUNS UNDER WINDOWS 


A source-level debugger for the com- 
pany’s in-circuit emulators for the 
Z180 and 80186 processor families, 
SLD for Windows brings Windows 
flexibility to embedded firmware. 
Each of the debugger’s windows 
(source, disassembled code, traced 
instructions, memory, registers, and 
So on) can be opened and closed, 
scrolled, and sized. SLD for Win- 
dows supports all the emulator’s fea- 
tures, including overlay RAM, ex- 
tensive complex breakpoints, bus 
monitor, real-time trace, and perfor- 
mance analysis. SLD for Windows 
supports all C compilers and assem- 
blers for the 186, Z180, 68000, and 
68HC16 processors. A UEM emula- 
tor with SLD for Windows costs 


from $5500 to $7500 and is available - 


from stock. SVT 
Softaid Inc., 8300 Guilford Rd., 
Columbia, MD 21046; (800) 433- 
8812 or (410) 290-7760. 


FLOW-DIAGRAM EDITOR 
PORTED T0 SOLARIS 


Version 7.5 of Robochart, a mouse- 
driven flow-diagram editor, includes 
native Solaris 2.x support and output 
formats that include PostScript, 
EPSF, MIF, HPGL, and ASCII. New 
to this version are text search and re- 
place-and-label reformatting com- 
mands, drag-and-drop instant access 
to object and flow types, more mouse 
and keyboard shortcuts, and more 
customization options. Robochart 
runs on Spare systems under Open 
Windows 8 with node and floating li- 
cense options. The first node license 
is $495, with additional licenses $125 
each. SVT 

Digital Insight, P.O. Box 533, Simi 

Valley, CA 93062-0533; (805) 583- 

3627; fax -3809. 


SVGA EVALUATOR 
SUPPORTS WINDOWS NT 


Because the super VGA (SVGA) ver- 
sion of the Evaluator automated 
testing tool is operating-system in- 
dependent, Windows NT-based soft- 
LEC TRONI C 
SEPTEMBER 16, 1993 


ware can be exhaustively tested with 
it. With the SVGA Evaluator, resolu- 
tions of up to 1024 by 768 by 256 col- 
ors are supported on the system un- 
der test. Installed into the system un- 
der test, the SVGA Evaluator target 
card connects to the current graph- 
ics card through a standard connec- 
tor, supplying a nonintrusive testing 
environment. In addition, the prod- 
uct enables designers to perform 
compatibility testing of PC-based 
graphics adapters and other hard- 
ware devices. SVT 

Eastern Systems Inc., P. O. Box 

310, Hopkinton, MA 01748; (508) 

435-2151; fax -2517. 


PACKAGE AIMS AT 
EMBEDDED NETWORKS 


Aimed at simplifying design for 
networked embedded applications, 
the Open Protocol Embedded Net- 
working (OPEN) package supplies a 
simple interface between pSOSys- 
tem-based embedded applications 
and any networking protocol avail- 
able in a standard STREAMS-com- 
patible version. 

In developing networked applica- 
tions under the OpEN environment, 
software engineers need write only 
the pSOS application to address 
OpEN’s industry standard sockets 
or Transport Library Interface appli- 
cation-to-OpEN interface, which 
connects with OpEN’s STREAMS- 
compatible layer, which supplies a 
standard link with most networking 
protocol stacks. 

What’s more, developers may con- 
nect OpEN protocol stacks to pSO- 
System network device drivers to in- 
tegrate applications with various 
network topologies, including Ether- 
net, serial connections (SLIP, PPP 
protocols) shared memory/back- 
planes, and so forth. 

The base price for pSOSystem/ 
OpEN begins at $4000, with shipping 
slated to begin in November. OpEN 
runs on Motorola 68000 and Intel 1960 
microprocessor families, with sup- 
port for Intel 1386/486/ Pentium pro- 
cessors set for early 1994. SVT 

Integrated Systems Inc., 3260 Jay 

St, Santa Clara, CA 95054-3309; 

(408)980-1500; fax-0400. 
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ilicon technology. 


Pride... 


craftsmandshlp... 

a continuing dedication 
to excellence... 

value Oren service... 
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customer’ need, not the 
supplter d CONVENIENCE... 
leadership... 

a long term comnutment... 
a vision in every aspect 


of our fielo... 


All of this combined has made 
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the industry’s benchmark for silicon 
technology. Our quest 1s to 
constantly challenge ourselves... 
our industry. For over three decades, 
NCR has balanced these traditional 
values with the latest technology. | 
To see the results — take a look at the 







products that are setting industry 
standards. 


OFT 1c®) day for a NCR MICROELECTRONIC PRODUCTS 


SHORT FORM CATALOG 


free copy of our 
latest catalog. 


1-800-334-5454 





NEW PRODUCTS 
Power 


2.3-K W SERVOAMPLIFIER PRODUCES 
RESOLVER FEEDBACK 


hanks to surface-mounted 
construction, a 2.3-kW ser- 
voamplifier incorporates re- 
| solver shaft-position feedback as an 
alternative to an optical shaft encod- 
er. The Model 518R servoamplifier 
also drives de-brushless or de-brush 
servomotors rated from +20 to 
+180 V. 

Traditionally, robotic systems 
have used optical shaft encoders, 
mechanically linked to the motion- 
control system’s drive servomotor, 
to provide continuously updated po- 
sition signals. Shaft encoders, with 
their internal light sources, photo 
sensors, delicate optical disks, and 
digitizing circuits, typically have 
MTBF specifications in thousands of 
hours. In contrast, resolvers, which 
are basically little more than a rotary 
transformer, have MTBF specs or- 
ders of magnitude greater. 

Owing to its simplicity, the Model 
o13R servoamplifier’s resolver is a 
highly reliable position sensor. Not 
only does its output deliver position 
information to the amplifier, but 
shaft speed and acceleration can be 
derived as well. The resolver’s sine 0 
and cosine 6 are converted into dif- 





SMT POWER MOSFETS 
ARE HIGHLY EFFICIENT 


Two TMOS power MOSFETs in the 








are specified for 500 V (the 
MTD2N50E) and 250 V (the 
MTD8N25E), respectively. The units 
are designed for energy-efficient ap- 
plications such as compact fluores- 
cent-lamp ballasts and small switch- 
ing power supplies. Both are de- 
signed to withstand high energy in 
the avalanche and commutation 
modes. The avalanche-energy capa- 
bility is specified to eliminate the 
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ferent forms for purposes of encoder 
emulation, elimination of the motor’s 
Hall sensors, and to derive velocity 
feedback. 

The servoamplifier develops 13 
A continuously to +180 V (2.3 kW) 
and £26 A peak. Its 25-kHz switch- 
ing frequency eliminates audible 
noise from the motor windings and 
provides 2.5 kHz bandwidth for ex- 
cellent step response. Fast step re- 
sponse provides the rapid accelera- 
tion and braking required by today’s 
pick-and-place speeds. 

Pricing for the model 513R ser- 
voamplifier is $789 in lots of one to 
nine. Delivery is from stock to four 
weeks. 

Copley Controls Corp., 410 Uni- 
versity Ave., Westwood, MA 
02090; Jim Woodward, (617) 
329-8200. 

M@ DAVID MALINIAK 


guesswork in designs involving in- 
ductive loads and offer additional 
safety margins against voltage tran- 
sients. Pricing is $1.52 for the 500-V 
part and $1.34 for the 250-V device, 
both in small quantities. Samples are 
available from stock. DM 
Motorola Inc., Semiconductor 
Products Div., 5005 E. McDowell 
Rd., Phoenix, AZ 85008; Larry 
Baxter, (602) 244-5757. 


SWITCHING REGULATOR 
MINIMIZES EXTERNALS 


A step-down, inverting de-de con- 
verter with a 1-A internal switch is 
available for applications in distrib- 
uted power, memory backup, porta- 
ble equipment, and other battery- 
powered equipment. The LTC1174 
converter, which comes in fixed 5-V, 
LECT RONTI C 
SEPTEMBER 16, 1993 






fixed 3-V, and adjustable versions, 
requires only four external compo- 
nents to implement a complete de-de 
converter with 94% efficiency. The 
unit’s input voltage ranges from 4 to 
18.5 V, and it draws only 180 pA un- 
der no-load conditions. In shutdown, 
it draws no more than 1 pA. In drop- 
out, the internal p-channel MOSFET 
switch runs at 100% duty cycle to 
maximize battery life. Supplied in 8- 
pin DIP or 8-lead SOIC packages, the 
LTC1174 costs $3.60 and $3.80, re- 
spectively, in lots of 1000. DM 
Linear Technology Corp., 1630 
McCarthy Blvd., Milpitas, CA 
95035-7487; (800) 637-5545. 
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SWITCHMODE IC 
BOOSTS FUNCTIONALITY 


A switchmode-control IC for commu- 
nication-network designs operates 
directly from telephone-line voltages 
for switching frequencies of 500 kHz 


and higher. The $i9114 IC is a highly 
integrated device with features such 
as soft-start internal start-up and 
latched shutdown circuitry. It allows 
either a flyback or forward convert- 
er to be implemented at switching 
frequencies up to 1 MHz. A sync-out- 
put pin enables additional power con- 
verters to be synchronized to each 
other or to an external clock. The 14- 
pin IC comes in both plastic DIP and 
SOIC packages and costs $1.73 in 
OEM lots. Samples and production 
quantities are available now. DM 
Siliconix, P.O. Box 54951, Santa 
Clara, CA 95056-0951; (800) 554- 
5565, ext. 92. 
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SMT DC/DC Converter Line Includes 
Micro-miniatures. 


FEE Fil-Mag 
announces two new 
families of DC/DC 
converters. The 
first is an exact 
electrical duplica- 
tion of the 12 stan- 
dard through-hole 
offerings, but in a 
true SMT package. The second is a micro-miniature 
offering of 4 "basic" products: unregulated 5 to-9 and 
12 to -9, available with or without enable. This series is 
targeted for the pocket LAN and motherboard markets, 
where space is at a premium. FEE Fil-Mag is the only 
magnetics component manufacturer with ISO 9001 qual- 
ity certification. FEE Fil-Mag, Tel: (619) 569-6577, 
Fax: (619) 569-6073. 
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FDDI Module Meets X3T9.5 TP-PMD 
Standards. 


FEE Fil-Mag's new 78Z9001SM and 78Z9003SM provide 
a complete analog solution between FDDI transceiver 
and Category 5 UTP cable, per proposed standards set 
by TP-PMD, ANSI X3T9.5 committee. Each 16-pin SMT 
module operates with MLT-3 encoded data, where oper- 
ations over wide bandwidth and fast rise times are criti- 
cal system requirements. The cross-talk is significantly 
reduced to improve signal-to-noise ratio. FEE Fil-Mag is 
the only magnetics component manufacturer with ISO 
9001 quality certification. FEE Fil-Mag, Tel: (619) 
569-6577, Fax: (619) 569-6073. 
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FEE Fil-Mag Debuts MDI Transformers 
for LXT 914 Repeater IC. 


FEE Fil-Mag has announced the introduction of its new 
MDI isolation transformers, specifically designed for use 
with Level One's LXT 914 multiport repeater chip. Fully 
compliant with IEEE 802.3 10Base-T isolation voltage 
requirements, the cost-effective 16-pin components are 
available in SMT and through-hole packages. FEE Fil-Mag 
is the only magnetics component manufacturer with ISO 
9001 quality certification. FEE Fil-Mag, Tel: (619) 
569-6577, Fax: (619) 569-6073. 
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Transformers for LON" WORKS Feature 
True SMT Design. 


A new transformer line from 
FEE Fil-Mag is designed 
specifically for use with 
Echelon™ and Neuron” | 
chips, available from 
Motorola and Toshiba, at 
1.25 Mbps, in twisted-pair applications. These include 
local operating network communication for smart, low- 
cost products for health care, consumer electronics, vehi- 
cle control and commercial construction. Part numbers 
are 6621310 (through-hole) and 23Z282SM, which offer 
the first true surface mount design for this type of trans- 
former. Delivery is stock to four weeks, and prices are 
from $1 to $2 in OEM amounts. FEE Fil-Mag is the only 
magnetics component manufacturer with ISO 9001 quality 
certification. FEE Fil-Mag, Tel: (619) 569-6577, 
Fax: (619) 569-6073. 
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FEE Fil-Mag Introduces Universal 
10Base-T Interface Module. 


The new univer- 
sal 10Base-T 
filter/magnetic 
module from FEE 
Fil-Mag provides 
physical layer 
interface between 
the RJ45 connector and the front-end transceiver. Fully 
compliant with IEEE 802.3 standards, the module is 
ideal for PC motherboard, adapter card, Hub and MAU 
applications, improving system performance via signifi- 
cant reduction in EMI radiation and cross-talk. The new 
module is designed as a low-profile, fully homogenized 
16-pin SMT package. FEE Fil-Mag is the only magnetics 
component manufacturer with ISO 9001 quality certifi- 
cation. FEE Fil-Mag, Tel: (619) 569-6577, 

Fax: (619) 569-6073. 
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Take a look at how the 
other folks design and 
fabricate their compo- 
nents. Then compare 
that with our ISO 9001 
certified engineering 
and manufacturing 
facilities. 


If quality is a vital element 
of your design, we think 
you'll pick FEE Fil-Mag. 
Here's why: 


Magnetics Quality By Design 
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- Transfer-molded parts for 
pee durability, ideal for 
igh-temperature soldering 
rocesses « Automated trim, 
orm and insertion into 
tubes + All leads retinned to 
ensure optimum joints 
- Every part optically 
checked for coplanarity to 2 
mils « Stringent ATE part- 
test procedures + All opera- 
tions performed tube-to- 
tube, untouched by hand 
- Automatic insertion into 
tape - Guaranteed minimal 
PPM reject rates - Optimum 
assembly productivity. 


With FEE Fil-Mag compo- 
nents, you build ISO 9001 
quality into your prod- 
ucts. That's world-class 
quality that you pass on to 
your customers — a promise 
that none of the other 
folks can make. 


For more information on the 
finest quality DataComm 
magnetic components avail- 
able, call, write or fax us 
TODAY for our new product 
brochure. 


9445 Farnham Street 
San Diego, CA 92123 


° Tel: (619) 569-6577 
Fil-Mag Fax: (619) 569-6073 
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What’s the story on Toshiba? System solutions. 

It’s true. Nobody can add more value to your 
system more ways than Toshiba. From 32-bit RISC 
processors and design-defining ASICs to optimally- 
featured microcon- 


trollers, right 





down to multi-layer 








essential market differentiation. Then our visible laser 
diodes and photo interrupters can make light of it all. 

In an era of ever closer partnerships, our broad, broad 
line of semiconductors and ICs and our finely-honed 
system sensibilities 
give us a competitive 


advantage. More 


PCBs, we re Printed Circuit. PseudoSRAM Visible Laser | Mask ROM ASIC importantly, 

; ee Board Diode ; 
definitely thinking they give you a 
“big picture” when competitive 


ROM 





we look at your 





system plans. Meméry CHE 


Logic 


Let us prove 
the point using an up-to-date laser printer as just one 
example. You'll put our wide selection of DRAM densities 
and organizations to good use as main memory and 
soup-up performance using our SRAMs as buffer memory. 
We've got the MROM you need for code storage. And 


memory cards for fonts, buffers and custom options. 


ersion of Toshiba’s system-smart story. 





We can provide the printed circuit board, too, along 
with a RISC-based CPU and microcontrollers for the print 
engine motor, glued together with our CMOS iibic: Our 
finely-architected 250ps ASICs with up to 500,000 usable 


gates, provide a higher level of functional integration for 





DRAM Module 


advantage. By 





helping you keep 


DRAM 


RISC 


Microprocessor , 
a lid on costs and 


get to market sooner. And when success arrives, 
Toshiba’s legendary manufacturing prowess assures 
you uninterrupted supply. 

Of course, your system’s quality is only as good as 
the sum ofits parts. So we take great measures to assure 
the highest quality components on the market today. 
We're proud of our ISO 
9000 certification in Japan 
and expect certification 
in the U.S. by year end. 
And we top it all off with an unrivaled customer story. 

End of story? No, that’s just the beginning. Call 
us today for all the ways we can make your next design a 
little more elegant, a little more effective and a lot more 


competitive. 1-800-879-4963. 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


©1993 Toshiba America Electronic Components, Inc. 
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| IN EVERY 
SOUND 
YOU'LL FIND 
THE ROOTS 
OF JAZZ 


Introducing JAZZ™ and JAZZ16"" 
The newest family of sound chips from 
the leader in high performance multi- 
media solutions. Media Vision. 











Just listen to their performance. 

Z sets the standard for PC audio 
with the ultimate in application 
compatibility” and ease of 
use. The JAZZ16 chipset: 
adds genuine 16-bit 
CD-quality audio with 
integrated hardware 





compression for the 
professional audio 


solution. All of this 
makes JAZZ chips the obvious 


selection for your next sound design. 
So give us a call or send us a fax for 


more information: 1-800-348-7116 
ext. 4455, fax: 1-510-770-9592. 


It’s ttme to JAZZ up your designs. 


i} 
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® 
® 
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MEDIA VISION 


* JAZZ is compatible with Sound Blaster™, Sound Blaster Pro™, Windows™ 
3.1 and MPC I. Jazz16 adds MPC II compatibility. © 1993 Media Vision, Inc., 
3185 Laurelview Court, Fremont, CA 94538. Phone: 1-800-845-5870. Media 
Vision is a trademark of Media Vision, Inc. All other trademarks and registered 
trademarks are the property of their respective companies. 
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ICS ARE AN ANSWER 
TO OFF-LINE POWER 


A pair of ICs eliminates the need for 
discrete supplies to power the micro- 
processors in many consumer-elec- 
tronics items. The ATT2406 off-line 
power-supply IC converters ac-line 
power to a regulated dc voltage 
while featuring an input-voltage rat- 
ing of 600 V. It also offers an optional 
range of de output from 5 to 70 V and 
a guaranteed output current of 100 
mA. The ATT2405 IC is rated for 500- 
V input and can be configured to pro- 
vide from 5 to 24 V of de output at a 
guaranteed 50 mA. Both ICs inte- 
grate the functions of a transformer, 
rectifier bridge, and voltage regula- 





tor into a single chip, which simpli- 

fies the designer’s job. Both come in 

8-pin plastic DIPs. The ATT2405 

goes for $1.66 in lots of 1000, and the 

ATT2406 costs $1.91 in similar quan- 

tities. Delivery is from stock. DM 
AT&T Microelectronics, Dept. 
AL500404200, 555 Union Blvd., 
Allentown, PA 18103; (800) 372- 
2447, ext. 882. 


3.3-V CONVERTERS 
BOAST WIDE INPUTS 


The 1600 and 700 Series de-de con- 
verters provide a tightly regulated 
3.3 V de output from wide 2:1 input- 
voltage ranges of 9 to 18, 18 to 36, or 
36 to 72 V de. Four models offer fea- 
tures such as 500-V dc input-to-out- 
put isolation, efficiencies as high as 
78%, continuous short-circuit protec- 
tion, and low output ripple and noise. 
Output-voltage accuracy is +1%. 
Pricing is as low as $52.50 in lots of 
100 with delivery from stock to four 
weeks. DM 

Conversion Devices Inc., 15 Jona- 

than Dr., Brockton, MA 02401; 

(508) 559-0880. 





SWITCHING SUPPLIES 
FIT INTO EURORACKS © 


A line of switching power supplies 
now includes a series designed spe- 
cifically for Eurocard and VMEbus 
systems. The EV Series provides 3U- 






Eurorack compatibility and uses 
standard DIN 41612 type H15 con- 
nectors. Universal input of 90 to 260 
V acand a dual output of +5 and +12 
V is offered on both models EV50 (50 
W) and EV150 (150 W). Safety fea- 
tures include current limiting and 
overvoltage protection, remote sens- 
ing of output voltage, and power- 
fail-monitor circuitry. The units also 
offer redundant power source and 
hot-swap capabilities. It incorpo- 
rates MOSFET switching circuitry, a 
low component count, and a 20% com- 
ponent derating to minimize heat. 
The series meets all UL, CSA, and 
TUV safety standards as well as 
FCC and VDE/FTE EMI regula- 
tions. Call for pricing. DM 

Toko America Inc., 1250 Feehan- 

ville Dr., Mt. Prospect, IL 60056- 

6023; (708) 297-0070. 


ELECTRON I C 


MODULAR SUPPLIES 
REDUCE DESIGN DELAYS 


Off-the-shelf output modules that 
permit custom configuration with- 





terpiece of the MPS Series of 1200-W 
building-block power supplies. Con- 
figuring the supplies is simply a mat- 
ter of plugging the appropriate stan- 
dard output modules into a 5-by-8-by- 
11-in. chassis. Available output mod- 
ules include models supplying 2, 3.3, 
5, 12, 15, 24, 28, and 48 V with power 
ratings ranging from 80 to 1200 W 
each. The chassis includes the input 
circuit, which incorporates active, 
low-frequency power-factor correc- 
tion to meet IEC 555-2 standards. All 
MPS configurations meet applicable 
worldwide safety standards as well 
as VDE and FCC conducted-EMI 
standards with input filtering. As a 
pricing example, the model MPSA- 
2G3D3D, which includes one 500-W 
module, two 240-W modules, and a 
Class A EMI filter, goes for $890 in 
OEM quantities. Small quantities 
are delivered from stock. DM 
Computer Products Inc., 7 Elkins 
St, South Boston, MA 02127; Jan- 
ice Williams, (617) 464-6656. 
DES IG 
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250-W SWITCHER 
DISTRIBUTES DC POWER 


A 250-W, 56-V ac-to-de switching 
power supply is designed for distrib- 
uted applications requiring battery 
backup. The model 10-0168 supply is 
a thermally protected, parallelable 





unit that allows scaling up for up- 
grades. Features include N+1 re- 
dundancy, surface-mount construc- 
tion, high density, a full enclosure, 
hot pluggability, and a high MTBF 
rating. Units are also available in a 
48-V configuration. Pricing ranges 
from $758 in single quantities to $225 
in lots of 1000 or more. Call for deliv- 
ery information. DM 

MicroEnergy Inc., 745 State Rd. 

434, Longwood, FL 32750-4909; 


Gayle Bojerski, (407) 831- 
2000. 
N REED 





Full-color brochure anda 10- 
minute videotape describe 


sis can provide invalu- 
able product or process 
insights. 


AGEMA INFRARED SYSTEMS INC. 


SURFACE MOUNT SWITCHES 


Catalog features the 
industry’s _ broadest 
line of surface mount 
switches compatible 
with today’s demand- 
ing cleaning methods. 
The product line in- 
cludes a wide variety 
of minature toggle, 
pushbutton, slide & dip 
switch models. 


C&K COMPONENTS, INC. 


MF Electronics offers 
a new crystals bro- 
chure. Included is gen- 
eral crystal design in- 
formation and quartz 
microprocessor and 
special crystal info. De- 
tailed definitions and 
directions for selecting 
custom crystals are 
listed. 


DC RELAYS & siepdiont lal 


Whether your power 
control applications 
eall for 48 Vde or 1000 
Vdc, isolation or power 
switching, this infor- 
mative catalog will 
help you find the best 
solution for your re- 
quirements. 


KILOVAC CORPORATION 


punter sharing products 
tosupport multiple PC’s and 
ethernet adapters for cou- 
pling notebook PC’s on 
existing ethernet based 
local area networks. 


TELEBYTE TECHNOLOGY, INC. 








CUSTOM FREQUENCY CRYSTALS 
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MAELECTRONIC 


BROADBAND POWER AMPLIFIERS 


This guide from Ampli- 
fier Research, Souder- 
ton, Pa., offers hints on 
selecting rf amplifiers 
in power range from 1 


to 100,000 watts, fre- 


quency 10 khz to 1 
GHz. Linearity, instant 
bandwidth, immunity 
to load mismatch are 
included in discussion. 


AMPLIFIER RESEARCH 


DIN CONNECTORS 


Colorful brochure pro- 
vides detailed informa- 
tion and specifications 
on HARTING’s Gds A 
standard DIN 41612 
printed circuit board 
connectors. ISO 9001 
certified. Mounted & 
fixed to the PC board in 
single procedure. Wide 
range with many styles 
of shell housings. 


Megatel |§ Computer 
Corp. Weston, Ont. has 
released their 386sl mi- 
crocomputer for the 
embedded PC market. 
The PC/II+ incorpo- 
rates on-board super 
VGA, Ethernet, 16Mb 
Dram, SCSI, Floppy 
and Serial Controllers. 
Complete product 
catalogues available. 


Pico 136 page am 
features new 100 watt 
dual output DC-DC 
Converters Series plus 
other standard models 
up to 1000 VDC out- 
put voltages. Also in- 
cluded are thousands 
of surface mount trans- 
formers & inductors 
and an AC-DA Power 
Supply Section. 


PICO ELECTRONICS INC. 


A comprehensive solid 
state relay selection 
guide featuring 
Teledyne’s latest state 
of the art Commercial / 
Industrial and Military 
SSR’s for Telecom, 
Automotive, Medical, 
Process Control. Also 
includes Computer I/O 
Modules. 


TELEDYNE SOLID STATE 
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power amplifiers 
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Innovations in Sci Skis Seitching 


CIRCLE 374 


SEPTEMBER 16, 1993 


GATALUG/ Lebel URE 


AGEMA’s IMAGING SYSTEM 


NEW NEMA Sbawmeasisiana BY BUD 


Bud Introduces a new 
line of Nema4 & 4x en- 
closures priced at non- 
nema prices. Sealed 
aluminum enclosures, 
available in 8 sizes, In- 
line Modular / Mount- 
ing enclosures in 28 
versions. Also, 2 new 
lines of plastic enclo- 
sures meet nema 4 / 4x 
specs. 


BUD INDUSTRIES INC. 


POWER SUPPLIES 


A new 168 page full- 
line catalog is available 
free on request from 
Lambda Electronics 
Inc., Melville, N.Y. It 
contains detailed infor- 
mation and prices on 
over 1000 standard 
power supplies, sys- 
tems and accessories 
including 200 new 
products. 


LAMBDA ELECTRONICS INC. 


| NEMA 
AICL OSURES 
AT 
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GUARANTEED PERFORMANCE 
VERTED 20 TR AGENCIRG TOU mNOW 
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050 x .100 CP50 CONNECTOR 


Meritec’s 100 position 
Hermaphroditic Con- 
nectors on .050 X .100 
spacing eliminate the 
need for traditional 
mother boards in VME 
BUS applications. The 
high density design 
provides uniform spac- 
ing between adjacent 
boards. 


Catalog details a broad 
line of relays and cir- 
cuit breakers for use in 
appliance, HVAC, 
automative, industrial 
control, communica- 
tion and other applica- 
tions. Offers various 
contact, input, package 
and mounting options. 


POTTER & BRUMAELD 


COR! PUREED ARNO, LORRY 


ZL EMERIIEC 
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INTEGRATED MAGNETICS 


The leading supplier of 
magnetic-based inter- 
face components for 
networking —applica- 
tions, Valor provides 
cost effective, inte- 
graded solutions for 
design engineers. 
Product details are 
provided in our com- 
prehensive catalog. 


VALOR ELECTRONICS, INC. 


DES IGN 
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0125" Flex Circuit Assemblies 


patented insert molding process which al- 
lows extremely tight spacing on the con- 
tacts without sacrificing reliability or nor- 
mal forces. Because the contacts are in- 
sert molded instead of pushed into plas- 
tic, tolerance stack up problems are 
eliminated. The high density terminations 
on the assemblies allow continuous proc- 
ess straight configuration flex circuit ca- 
ble to be used, which substantially lowers 
cost and turnaround time, since the cut- 
ting dies and processes normally associ- 
ated with flex circuit cable are elimt 
nated. 


Circle No.322. 


































Digital and analog 
interconnect systems 
that maximize board 
density and budget. 


If you need speed and performance in a 
digital or analog interconnect system but 
have a limited budgeet turn to Meritec. 
Meritec digital and analog interconnect 
systems are designed to meet the require- 
ments of electrically sensitive applications 
using high speed CMOS, ECL or GaAs logic. 
Our systems are engineered to provide 
controlled impedance and propagation 
delay while minimizing crosstalk. You get ship 
to stock quality backed up with technical 
service and applications support All ata cost 
that’s well in line with tight project budgets. 


For more information and free literature 
on the complete line of Meritec digital 
and analog interconnect systems, 

call 216-354-3148. 


MERITEC™ 


A DIVISION OF ASSOCIATED ENTERPRISES 


1359 West Jackson Street i 
PO. Box 8003 
Painesville, Ohio 44077 \** 
Phone: 216-354-3148 “"™ ey. Pee 

FAX: 216-354-0509 O62, “aa. 
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Controlled Impedanc Ground 
Plane Interconnects (GPITM) 


Meritec’s new Ground Plane Intercon- 
nects are engineered to match imped- 
ance and propagation rate while mini- 





mizing crosstalk.The assemblies are im- 
pedance matched from the board 
through the assembly. As a result, signal- 
to-signal crosstalk is minimized. The as- 
semblies are designed for CMOS, ECL or 
GaAs logic. A spring latch connects the 
termination to the housing or to Meritec’s 
Single Signal Carrier System (SSCTM), 
which allows grouped interfacing with 
single, dual or triple row headers. Preci- 
sion, high strength molded terminations 
are highly reliable in critical applications. 
Circle No, 323 


Low Profile Impedance Matched PCB 
Solderable Interconnects 


Meritec’s low profile, impedance 
matched PCB Solderable Interconnects 
solder directly to the PCB for a perma- 
nent connection. Pinlengths of .110" and 
.160" are available for different board 
thicknesses. The connectors feature pre- 
cision, high strength molded termina- 
tions for reliability in critical applications. 





Available in 1x2 and 1x3configurations, 
the connectors are side-to-side stack- 
able and feature heights as low as.150" 
from the PC Board, making them ideal for 
dense package applications. Meritec 
PCB Solderable Interconnects may be 
terminated to a variety of different sub- 
miniature cable types. 


Circle No.324 


CALL FOR PAPERS 


The Portable By Design Conference and Exposition 


Sponsored by Electronic Design Magazine 


Deadlines: 
Abstracts: October 15, 1993 


Full Papers: January 15, 1994 


Electronic Design is soliciting technical papers to be presented at 
the Portable By Design Conference February14-17, 1994 in 
the Santa Clara Convention Center, Santa Clara, Calif. | 


Engineers experienced in designing portable electronic systems of all 
types are invited to share their expertise. The range of eligible design 
applications includes computing, communications, data-entry, naviga- 


tion and instrumentation--in either vertical and horizontal markets. 


Papers should emphasize problem solving and provide insights into 
specifying and designing portable systems. 


General topics to be covered include: Microprocessors and microcon- 
trollers; 

Power sources and circuits; Power management techniques; Batteries; 
Connectivity (e.g. docking, public wired network and all wireless); 
Software (e.g. operating systems including proprietary OS and applica- 
tion development); Peripherals (e.g. PCMCIA, GPS, storage); Displays; 
Inout devices; and, System design considerations (e.g. accelerated 
product development, testing, size, ergonomics and ruggedness) 


To participate, resoond to this call for papers by sending a one-para- 
graph abstract of a paper you would like to present. Papers should be 
oriented toward solving specific design problems. 


Abstracts should be sent to: Program Chair Portable By Design 
Conference, c/o Electronic Design Magazine, P.O. Box 821, 
Hasbrouck Heights, NJ 07604. Or, send by fax to (201) 393-0204. 
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CA 
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DESIGN 


subscribers are highly 
educated engineers and 
managers in the 
electronics original 
equipment market. 












Select by job 
function, type of 
industry, purchasing 
influence, 
employment size, 
and geography. 


Guaranteed 
99% Deliverable 
100% BPA Audited. 












Call your Advertising 
Representative, or call 
(216) 696-7000, and ask 
for the List Department. 
Request your FREE 
Penton Lists Catalog! 
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~The Worldts _. 
Beginning lo See The Light 


Everlight. 
YY 


Photo Interrupters a V4, 


Well established in Asia Full Color 
RGB LED Lamps 


and Europe, Taiwan based 
Everlight’s state-of-the-art 
LED lamps, displays and opto- 
» electronic products are gaining 
acceptance in North America. And for 
good reasons. Everlight’s uncompromis- 
ing quality and competitive pricing. In just 
10 years, Everlight has become a $30 million 
company with three high output factories, two 
branches and 750 employees. A full service branch 
in Upstate NY, now ensures that Everlight’s reputation 
for excellent service and timely delivery will continue. 
Just what IS the world coming to? The greater insight of 
Everlight. For your free catalog, call or write: 


EVERLIGHT 


Everlight Electronics Co., Ltd. 
Optoelectronics that are winning the world over 
34 Foley Drive Sodus, NY 14551-0061 1-800-253-3576 
FAX: 315-483-9480 TELEX: 200806 


Major products: Standard, super brightness and special purpose LEDs * 7 segment and dot 
matrix displays ¢ Invisible optoelectronic components ¢ LED arrays ¢ Blue LEDs 
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DIGITAL SUPPLY OFFERS CONTROL FLEXIBILITY 


variety of control options 
lends flexibility to a line of 
360-W bench-top power 
supplies. The MBT Series includes a 
serial, two-wire communication port 
that complies with IEEE-1118 for 
long-distance (800 meters) control. 
And an optional built-in single-board 
computer (SBC) gives users their 
choice of [EEE-488-2 short-range 
parallel communication or RS-282C 
control. 

The supplies are available in eight 
output combinations, from the MBT 
6-32MG (zero to 6 V at 82 A) to the 
MBT 150-2.4MG (zero to 150 GV at 
2.4 A). As a stand-alone supply, the 
series offers direct-entry keyboard 
control of voltage, current, and pro- 
tective settings with slew up-down 
buttons for convenient increment- 
ing. A pair of control knobs drive op- 
tical encoders for the familiar feel of 
rotary controls. 








A two-line, 16-character panel dis- 
play facilitates the user interface. It 
displays menu selections, control 
settings, and output readings. All of 
these can be read back on any of the 
supplies’ external communication 
buses. 

Models with the internal SBC con- 


tain an IEEE-488-2 port, support the 


SCPI and CIIL languages, and can 
retransmit instructions received 
over the IEEE-488 bus to other pow- 
er supplies on the long-range [EEE- 
1118 bus. SBC-equipped supplies can 
control up to 27 other units from a 
single GPIB address. 

Pricing for the MBT Series sup- 
plies is $2499 with the SBC and $1889 





without. Delivery is from stock. 
Kepco Inc., 131-38 Sanford 
Ave., Flushing, NY 11252; (718) 


461-7000. 
@ DAVID MALINIAK 


BATTERY CHARGER 
OFFERS DUAL MODES 


Designed for permanent connection 
to sealed lead-acid batteries in porta- 
ble equipment or UPS systems, the 
series BCA-5600 open-frame char- 
gers run in constant-current mode to 
recharge batteries at the highest 
possible rate, and then switch to con- 
stant-voltage mode for charge main- 
tenance. The series includes a 13.8-/ 
15-V, 2-A model for 12-V batteries 
and a 6.9-/7.5-V, 3.5-A unit for 6-V 
batteries. Both are protected from 
short circuits, battery-connection re- 
versals, and overheating. They also 
offer temperature-compensated out- 
puts. Models are available with 115- 
or 230-V inputs and cost $130. Call 
for delivery. DM 

Ibex Manufacturing Inc., Route 

47, Francestown, NH 03043; Rich- 

ard Wharton, (603) 547-6209. 
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SMT-READY MOSFETS 
SPELL DENSE CONVERTERS 


The D?PAK surface-mount package 
now houses a pair of TMOS power 
MOSFETs for space-critical applica- 
tions in de-de converters. The 
MTB20N20E and MTB33N10E MOS- 
FETs are designed to withstand high 
energy in the avalanche and commu- 


tation modes. Their respective Rpgion) 
ratings are 0.16 and 0.06 ©, and their 
voltage and current ratings are 200 
V/20 A and 100 V/33 A. The D?PAK 
eliminates the tab shearing and lead 


specific high voltage applications. forming required to prepare TO-220 


APPLICATION HOTLINE: 800/253-4560 power packages for surface mount- 
= ® ing. Pricing for the MOSFETs in the 


D2PAK is $6.66 with samples and 
small production quantities avail- 
ablefromstock.DM_ ° 
Motorola Inc., MD Z301, 5005 E. 
McDowell Rd., Phoenix, AZ 85008; 
Larry Baxter, (602) 244-5757. 
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lf your products require reliable DC power switching 
of up to 1000 Vdc... 


The solution’s in your hands. 
Whether your power-control applica- 
tions call for 48 Vdc or 1000 Vdc isolation 
or power switching, Kilovac has the 

solution. 

For over two decades, Kilovac has been 
designing and manufacturing a broad line 
of high voltage vacuum and gas-filled 
relays for industrial and commercial 
applications. 


Write or call Kilovac for complete 
product literature or to discuss your 


Power Switching Devices. 
P.O. Box 4422 ¢ Santa Barbara, CA 93140 
805/684-4560 « Fax: 805/684-9679 
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For Engineers 
who Excel. 


DADISP/WIN 





2: Dengity 
O. 10000 


. $2000 


. 40006 





DADiSP combines more than 500 functions for displaying and Extended features tackle your 

analyzing your type of data with the power and flexibilityofa toughest Data Analysis problems. 
spreadsheet. Construct sophisticated data analysis in windows, With DADiSP, you can build an endless number of new work- 
in seconds, at a new level of price/performance. sheets and even your own custom menus. And DADiSP/DDE 
let’s you run external software—IEKE 488 drivers, data 


Now Data Analysis is as hie 
acquisition software, even your own analysis programs. 


easy as pushing a button. 
No more fumbling with business software. And no need to 

learn a new programming language. Just point and click Call today: 1- 800 -171- 5151 
and DADiSP displays your results zmmediately. Load : for your Free DADiSP Trial Kit. DADiSP is available for SUN, 
a new data series, matrix, signal or image, and all HP, IBM, NeXT, DEC, Concurrent, and Silicon Graphics work 


cells update automatically. D Ss | = stations, and of course, IBM PC-compatibles. 






Development 


a Corporation 


One Kendall Square Cambridge, MA 02139 
Phone 617-577-1188, FAX 617-577-8211 


DADiSP/Windows 


Australia & New Zealand-Interworld Electronics, (03) 563-5011; Austria-Norma Goerz Instruments GmbH, (02236) 6910; Belgium-Electronique-Mesures, Brazil-SDC, (011) 564-6024; (02) 384-7309; Denmark-Engberg, (042) 25-1777; 
Finland-Mespek (9) 0-351-1800; France-SM2i, (01) 34-89-78-78; Germany-I.H.L. (0631) 99226; Ingenieurbiiro, (069) 9765-000; PDV Systeme (0521) 80761; Hungary-Selectrade Computer, (01) 163-2905; India-Dynalog Microsystems, 
(022) 517-0514; Israel-Racom, (03) 491922; Italy-BPS Computers, (02) 660-14267; Japan-Astrodesign, (044) 751-1011; Korea-Echo Microsystems, (02) 704-5378; Netherlands-Peekel Instruments (010) 4152722; Portugal & Spain-Novatronic, 
(04) 452-0811; Singapore-Neurotech, 336-4767; Sweden-SYSTEC, (013) 11-01-40; Switzerland-Urech & Harr, (061) 61-13-25; Taiwan-Howching (02) 505-0525; U.K.-Adept Scientific, (0462) 480055 
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NEW PRODUCTS 
PACKAGING | 





NO-CLEAN SOLDER 
SUITS FINE-PITCH SMT 


A no-clean solder paste features a 
formulation that exhibits excellent 
wetting and fluxing activities. The 
600 Series pastes are available in sev- 
eral alloy compositions, including 








SN63, SN62, and SN60. All alloys are 
made to exceed QQ-S-571 and ASTM 
B82 specifications. Mesh sizes from 
fine pitch to standard are offered, as 
are pastes for stenciling, syringe dis- 
pensing, and screening. Call for pric- 
ing and delivery. DM 
Qualitek International Ine., 315 
Fairbank St, Addison, IL 60101; 
Debbie Liguori, (708) 628- 
8083. 


SOCKET CONVERTS 
DIPS TO PLCS 


Economic use of DIP parts in PLCC 
sockets is made possible by the 
32D6/PL-V DIP-to-PLCC Socon 


socket converter. The socket pro- 
vides a convenient solution for small- 
to-medium production runs until 


EET] © 


PLCC parts become available or pc 
boards are redesigned. The socket 
has the footprint of the DIP socket 
and adds only 200 mils to the assem- 
bly’s total height. It’s designed for 
chip-replacement applications where 
the number of insertions is relatively 
low and only a DIP package is insert- 
ed into its socket. Pricing is $81 in 
lots of 100. Delivery is from stock to 
15 days. DM 

EDI Corp., P.O. Box 366, Patter- 

son, CA 95363; Milos Krejcik, 

(209) 892-3270. 


DOUBLE-DENSITY SOCKETS 
SEAT 72-PIN SIMMS 


Double-density socket connectors 
are available to house 72-position, 
small-outline SIMMs. By offering 
0.025-in. lead-termination spacing as 
opposed to 0.050-in. spacing, the SX1 


board to achieve higher density 
while reducing it to half the size of 
existing 72-position boards. The 
SIMM itself actually increases the 
memory capacity of the module. The 
right-angle connector has a profile of 
less than 6 mm when the module 
board is locked in. Pricing is $8.75 in 
lots of 1000. Small quantities are de- 
livered from stock. DM 

Hirose Electric (U.S.A.) Inc., 2688 
Westhills Ct, Simi Valley, CA 
93065; (805) 522-7958. 


SUBRACK ACCESSORIES 
PROTECT EURO CARDS 


A series of perforated shields (flat 
and grounding) and rear protective 
hoods protect and shield Euro su- 
bracks and cards. All three are fabri- 
cated of 0.0638-in.-thick aluminum 
and can be assembled to the card 
rack for production use. The flat per- 
forated shields (No. 900) require no 
assembly hardware and slide easily 
into guide-rail grooves. The ground- 
L EcCTRONI C 
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ing shields (No. 920) are fastened di- 
rectly to the side plates to provide 
positive grounding. The rear protec- 
tive hood (No. 940) offers mechanical 
protection on the wiring side of the 
subrack and covers the 3U subrack 
area. Multiple hoods will cover 6U, 
9U, and 12U sizes. Call for pricing 
and delivery. DM 

Electro-Space Fabricators Inc., 

300 W. High St., Topton, PA 19562; 

Bob Flynn, (215) 682-7181. 
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LEAD-FRAME TECHNIQUE 
CUTS PRODUCTION COSTS 


Automated and economical attach- 
ment of fine-pitch, solder-laden leads 
to substrates is provided by the con- 
tinuous-strip, solder-laded lead 





frame process from Die-Tech Ince. 
The process eliminates much of the 
design, tooling, and production costs 
associated with using custom quad 
lead frames for EIAJ and Jedec-out- 
line packages such as ceramic quad 
flat packs. Savings are extended to 
the most popular lead frame sizes of 
0.635 mm (0.25 in.), 0.6 mm, and 0.4 
mm. The standard lead-assembly 
and trim/form system produces sur- 
face-mounted devices with body 
sizes from 20 through 40 mm. Lead 
frames are fed from a continuous 
reel by one of the company’s lead-at- 
tach machines, suchas the automatic 
Model 7000. The technology elimi- 
nates the need to tool a custom lead 
frame for each different combina- 
tion of package size and lead pitch 
and is well-suited for high-volume, 
low-volume, or prototype production 
environments. Overall unit package 
costs can be reduced by as much as 
85%. Call for pricing. DM 

Die-Tech Inc., 295 Sipe Rd., York 
Haven, PA 17370; (717) 938- 


6771. 


DES IGQUN 


IN 1993, WHAT WILL BE THE ONLY 
INTERNATIONAL EXHIBITION 
FOR ELECTRONIC COMPONENT'S IN EUROPE ? 


IT IS COMPONIC 


From 15 to 19 November 1993 
at the Paris-Nord Exhibition Centre 


he 1993 COMPONIC, the International 

Electronic Components Exhibition will have a new 

look. A major event in the industry calendar, 
COMPONIC is an absolute must for the entire 
electronic component field. 


A truly international 
exhibition 


COMPONIC 1993, new 
horizons | 

COMPONIC is endorsed 
by the leading European 
electronic component 
manufacturers who 
will be exhibiting 
alongside major — 
international 
groups 
such as 
IBM, MOTOROLA, 
SAMSUNG, ITT... 

An upbeat exhibition in a 
general climate of economic 
recovery, the electronic components market is thriving 
once again. 




















e ASIC's 
e Digital Signal Processing (DSP) 


PN 
So 
BLENHEIM INDUSTRIES 


7 main sections reflectin 
expanded range of 


an 
ucts 


e Semi-conductors, including a special 


ASIC's centre 


e Passive components 

e Electro-optical components 
e Testing equipment 

e Measuring instruments 

e Application specific circuits 
e Peripheral components 


COMPONIC 93 
Conferences 


Dedicated to immediatly 
applicable solutions for a broad- 
based audience of end-users of 
electronic components, the 
programme includes: 

° Fuzzy logic 


Reply coupon to be returned to : COMPONIC / PROMOSALONS 


2300 Clarendon blvd, Suite 310 ARLINGTON VA 22201 
Tel . : 703-522 50 00 - Fax : 703-522 50 05 


Please send me : 
() A reduced rate invitation card (80 FF instead of 150 FF) 


QO) The conference programme 
QO The Exhibition Catalogue (100 FF carriage free)* 


* Cheque made payable to Componic/Blenheim Industries to be enclosed with your reply coupon 
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EMC-SHIELDED CASES 
MOUNT FRONT OR REAR 


Electronic equipment can be mount- 
ed from the front or rear of the Ratio- 
pac Dual line of shielded system 
cases. The units feature designed-in 
EMC shielding and readily accept 
standard plug-in units and back- 





planes. They’re available as desktop 
or rack-mount models (with or with- 
out front handles). Conversion from 
one to the other is easy with inter- 
changeable front trims, handles, and 
19-in. mounting brackets. External 
dimensions are in keeping with DIN 
41494 Part 1. Pricing for a 3U/42HP 
case without rear covers starts at 
$140. Units are available assembled 
or in kit form. DM 

Schroff Inc., 170 Commerce Dr., 

Warwick, RI 02886; (800) 451- 

8755. 


TWO PGA SOCKETS 
HOUSE INTEL'S PENTIUM 


A pair of 273-position pin-grid-array 
(PGA) sockets are available for In- 





tion-force (ZIF) socket specifically 
designed for the processor as well as 
a low-insertion-force (LIF) model. 
The ZIF socket features single-lever 
handle operation of a free-moving 
cam allowing substrate pins to be in- 
serted and extracted without force. 
The LIF socket requires average 
per-pin forces of 0.5 oz and features 


EE] 5 


NEW PRODUCTS 
PACKING 


30-uin. gold-plated contacts of stag- 

gered heights. Pricing for the ZIF 

and LIF sockets is $9 and $7, respec- 

tively, in lots of 1000. Small quanti- 

ties are delivered from stock. DM 
AMP Inc., P.O. Box 3608, Harris- 
burg, PA 17105-3608; (800) 522- 
6752. 


PCMCIA CONNECTORS 
ACCEPT HARD DISKS 


A line of PCMCIA sockets and con- 
nectors is designed for the demand- 
ing requirements of PCMCIA Types 
I, II, and III as well as JEIDA Ver- 
sion 4. The 68-position pin-and-recep- 










tacle connectors come with 1.27 mm 
pitch on sockets and 0.050 and 0.025 
in. spacing on receptacles. Their ejec- 
tor structure facilitates insertion 
and ejection of memory cards and 
features removable connector and 
ejector parts. Call for pricing and de- 
livery. DM 

Elco Corp., 8611 Balboa Ave., San 

Diego, CA 92123-1580; (619) 576- 

2669. 


CONNECTOR GASKETS 
HOLD EMI/RFI AT BAY 






eee 


A line of beryllium copper and stain- 
less-steel connector gaskets provide 
EMI and RFI shielding and ground- 
ing for a range of D-subminiature 
L ECTRONITI C 
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connectors. The D connector series 1s 
designed with miniature fingers on 
all four sides in place of the typical 
solid-flange design. This system 
more readily closes gaps resulting 
from fabrication tolerances and mis- 
aligned or irregular surfaces than 
does a solid flange. Available with 
numerous plating options, the gas- 
kets can be installed from the front 


or rear. They fit most 9- through 50- 


pin D connectors. Call for pricing and 
delivery. DM 
Tech-Etch Inc., Dept. D, 45 Aldrin 
Rd., Plymouth, MA 02360; (508) 
747-0300. 


SMT ZENER PACKAGE 
EASES PROCESSING 


Three complete series of Zener di- 
odes are now available in the sur- 
face-mounted plastic SOD-123 pack- 
age. These devices replace the lead- 
less 34-package style, which has a tu- 
bular shape and a tendency to roll. 
The SOD-1238 devices fit on the same 
footprint as the leadless devices, so 
there’s no need to redesign boards. 
One series, the MMSZ5221BT1, has a 
voltage range of 2.4 to 91 V. Pricing 
is $0.072 in lots of 3000. Delivery of 
samples and small quantities is from 
stock. DM 

Motorola Inc., MD Z208, 5005 E. 

McDowell Rd., Phoenix, AZ 85008; 

(602) 244-3742. 


TINY EEPROM PACKAGE 
SUITS PCMCIA CARDS 


The smallest packaging option avail- 
able for EPROM and parallel EE- 
PROM memories is Microchip Tech- 
nology’s very-small-outline package 
(VSOP). The package maintains the 
thinness of the company’s thin small- 
outline package (TSOP) but reduces 
area consumption by 35%. The VSOP 
measures 8 by 138 mm, making it a 
suitable option for PCMCIA cards, 
notebook and palmtop computers, 
smaller disk drives, and hand-held in- 
struments. Call for pricing. DM 
Microchip Technology Inc., 2355 
W. Chandler Blvd., Chandler, AZ 
85224-6199; (602) 786-7200. 
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"I’m a vice president because I sold 22,000 gizmos 


this year. How'd you become a v.p.?" "I made a great deal on the 200,000 
gizmos you didn’t sell last year." 





Turn your excess inventory into a 
tax break and help send needy 
kids to college. 


_ Call for your free guide to learn how 
donating your slow moving inventory can 
mean a generous TAX WRITE OFF for your company. 


Call 708-690-0010 





P. O. Box 3021, Glen Ellyn, IL 60138 FAX (708) 690-0565 


Excess inventory today...student opportunity tomorrow 


NEW PRODUCTS 


COMMUNICATIONS 





QUAD FLAT PACK 
IDEAL FOR PORTABLES 


A reduced package for the 68302 In- 
tegrated Multiprotocol Processor is 
ideal for mobile computing applica- 
tions. The 144-pin Thin Quad Flat 
Pack is an area reduction of 38% and 
a thickness reduction of 65% from 
the 302’s standard Plastic Quad Flat 
Pack. This optimizes the 302 for the 
emerging PCMCIA card market for 
portable computing. The component 
footprint was reduced 38%. The pro- 
file of the chip was reduced by 65% 
from 4.32 mm with the PQFP to 1.5 
mm. The 144-pin TQFP version of the 
302 costs $19.99 in quantities of 
10,000 units. The standard PQFP is 
also available now in similar quanti- 
ties for $17.99. CM 
Motorola, Microprocessor and 
Memory Technologies Group, 6501 
William Cannon Drive West, Aus- 
tin, TX 78735-8598; Rex Kiang, 
(512) 891-2429. 





MICROWAVE SYNTHESIZER 
KEEPS SPECTRUM PURE 


Excellent spectral purity and low mi- 
crophonics are features of the S-Se- 





ries microwave synthesizer. The se- 
ries covers the frequency range of 
600 MHz to 18 GHz with typical band- 
widths of 600 MHz and step size of 
125 kHz. The typical phase noise of a 
4.7-to-5.3-GHz unit is -80 dBc at a 1- 
kHz offset, -85 dBe at a 10-kHz off- 
set, and-110dBeata 100-kHz offset. 
Call for pricing and delivery. DM 
Continental Microwave Technolo- 
gy Inc., 7 Alexander Pl., Glen 
Cove, NY 11542; (516) 759- 


5600. 


This Is A Happy Retirement 


It’s the peace of mind you get knowing you have saved for the future. It’s a 


POCKET MODEM LINKS 
TO 3270 SNA HOSTS 


The Gemini Mini SNA product in- 
cludes PC software and a pocket mo- 
dem that enables a PC’s standard 
communication port to transmit a 
synchronous 9600 bits/s SNA data 
stream. The unit uses any standard 
PC serial com port for both SNA and 
asynchronous connectivity. As a re- 
sult, PC users don’t need to add 
boards for a synchronous serial 
port—PC slots can be saved for 
memory or color boards. Direct dial- 
up connections to the host are at V.32 
speeds remains intact. After anSNA 
session, users can simply dial up any 
asynchronous-based application 
without recabling the modem con- 
nection or entering extended com- 
mands. The unit is $995 with 3270 
SNA software. SVT 

Galaxy Networks Inc., 9348 De 

Soto Ave., Chatsworth, CA 91311; 

(818)998-7851;fax-1758. 





U.S. Savings Bond. With just a little from each paycheck, you can invest in Bonds 
through the Payroll Savings Plan where you work. And they will keep earning 
interest for up to 30 years. Make an investment in your future with U.S. Savings 
Bonds today. Ask your employer for details. 
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USS, Savings Bonds 


A public service of this publication. 
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to make the 8051 go faster? 


Running out of tricks 











Since its introduction a short time after the dark ages, 
the 8051 hasn’t really improved. Until now. The 
DS80C320 High-Speed Micro runs up to three times 
faster than other 8051s using the same crystal. 


Fewer Clocks for Greater Performance 


EE 


We redesigned and updated the architec- 
ture using four clocks per instruction 
instead of the usual 12. You needn't be a 
math whiz to figure out that when the 
same instruction takes 1/3 the clocks, soft- 
ware can do more in less time. 


Drop In For Speed 

The DS80C320 1s a drop-in replacement 
for 80C31- or 80C32-based designs. So 
you can plug it into your system 
with no redesign and get an instant 
performance improvement, regardless 
of the speed at which your system runs. 
With an adjustable speed interface to 
RAM and peripherals, the DS80C320 is 
easy to adapt to existing hardware. 





The DS80C320 outperforms 
other 8051s even when they use 
higher clock speeds. A 
DS80C320 running up to 25 
MHz can do almost twice as 
much work as a standard 8051 
running at over 42 MHz. 








DALLAS 


SEMICONDUCTOR 






At its top speed of 25MHz, the DS80C320 performs an 
instruction cycle in 160 ns. And you can look for higher 
speeds from Dallas soon. 


Long-Awaited Improvements 
But speed isn’t the only improvement we’ ve made. For 


example, we’ve added a Dual Data 
Pointer. A second, full-function UART 
that is completely independent from the 
original. Six external interrupts instead 
of the usual two. A power monitor that 
provides early-warning interrupt and 
power-fail reset. Even a programmable 
watchdog timer. 


The DS80C320 offers all these features, 
with no external components, in the stan- 
dard pinout. It's still fully 8051 instruc- 
tion set-compatible and offers the famil- 
iar 256 bytes of RAM and three 16-bit 
timers. 


To see what the 8051 for the 90s can 
do for your design, give us a call. 


4401 South Beltwood Parkway e¢ Dallas, Texas 75244 ~» Telephone: 214-450-0448 ¢ Fax: 214-450-3715 
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NEW PRODUCTS 


DIGITAL ICs 


64-KBIT NVSRAM AUTOMATICALLY 
STORES DATA ON POWER LOSS 


Ithough previous-genera- 
tion non-volatile static 
RAMs can store the RAM 
cell contents into EE PROM shadow 
cells on command, sometimes the 
host system or surrounding circuits 
can’t generate the proper signals. 
Now, the STK12C68, a 64-kbit 
nvSRAM with built-in AutoStore 
logic from Simtek can supply its own 
store command when it senses a 
dropping power-supply level. 

When a power loss is detected, on- 
chip circuits disconnect the chip from 
the main power source and let it 
draw power from a small, external, 
100-F capacitor. The circuit then ini- 
tiates an automatic store operation 
and transfers the contents of all the 
RAM cells to the shadow EE PROM. 
When the power is restored, data is 
automatically read from the non-vol- 
atile storage area and reloaded into 
the on-chip SRAM. The nvSRAM 
also has a Store control pin for occa- 
sions when the host system has to in1- 
tiate a store cycle. 

The STK12C68 is organized as 8- 





kwords by 8-bits and comes in three 
speed grades—30, 35, and 45 ns. At 
maximum speed the nvSRAM draws 
a maximum of 95 mA from a 5-V sup- 
ply. When clocked at 1 MHz, the chip 
draws a modest 20 mA, while on 
standby it needs as little as 2 mA. 
Once the power is removed, data is 
safely stored so no power is needed 
to maintain the data. Simtek’s pat- 
ented NOVCEL (SRAM cell plus 
shadow EE PROM cell in one), lets 
the chip offer a 10-year data reten- 
tion for up to 10? or 10° store cycles. 
Furthermore, the contents of the EE 
PROM cells can be read out an unlim- 
ited number of times. 

In thousands, the 45-ns commer- 
cial temperature range STK12C68 
sells for $10.49 a piece, in either a 
plastic DIP or SOIC package. An in- 
dustrial temperature-grade version 
is available; a military temperature 
version is in development. 

Simtek Corp., 1465 Kelly John- 
son Blvd., Colorado Springs, 
CO 80920; David Bowers, (719) 
I31-I444. 
M@ DAVE BURSKY 


MIDI CHIPS BREAK PRICE BARRIER 
AND OFFER 32-VOICE POLYPHONY 


pair of music synthesis 

chips from Crystal Semi- 

conductor are among the 
first to deliver compatibility with the 
Roland General Synthesizer en- 
hancements to the General MIDI 
(Musical Instrument Digital Inter- 
face) specification. 

Both chips are application-specific 
digital-signal processors. The lower- 
priced CS8905 can generate 16 notes 
simultaneously with a high-quality, 
16-bit-stereo, digital-audio output at 
a 44.1-kHz sampling rate. Designers 
can opt for up to a 1M-by-12-bit sam- 
ple set in the wave table that pro- 
vides sampled sounds for the synthe- 
sizer. In combination with the wave 
table, the CS8905 offers an impres- 
sive musical palette consisting of 188 
melodic timbres, 91 drum sounds, 
and 46 special-effect sounds. 

E 


The CS9203’s faster processor pro- 
vides a higher range of capabilities. 
It offers 32-note polyphony, for ex- 
ample, and two 16-bit-stereo digital 
outputs. The chip can address wave 
table samples as large as 8M-by-12 
bits. It can generate up to 191 melod- 
ic timbres, 118 drum sounds, and 46 
special-effect sounds. 

The two chips can be used to- 
gether to create a powerful synthe- 
sizer with digital effects. Both chips 
come in 68-pin PLCCs and are sam- 
pling now. Production level quanti- 
ties will be available in the third 
quarter of 1998. In 1000-unit pur- 
chases, the CS8905 is $24 each and 
the CS9203 is $36.50 each. 

Crystal Semiconductor Corp., 

P.O. Box 17847, 78760, 4210 S. 

Industrial Dr., Austin, TX 

78744; (S12) 445-7222. 

@ JACK SHANDLE 
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HIGH-SPEED PLDS TRIM 
DELAYS TO 5 AND 6 NS 


Trimming the propagation delay on 
the GALI6V8 and 20V8 to just 5 ns, 
and on the GAL22V10 to just 6 ns, 
Lattice Semiconductor claims the 
speed crown for both as the fastest 
CMOS PLDs. With a maximum oper- 
ating frequency of 166 MHz, the 
GALs serve well in data encoding/ 
decoding applications, memory 
cache address decoders, and state 
machines. The GALI6V8C-5L and 
GAL20V8C-5L emulate all standard 
20- and 24-pin DIP-based (or 20- and 
28-lead PLCC housed) bipolar PLDs, 
yet they offer 100% testability 
thanks to electrically reprogramma- 
ble configuration structures. When 
active, the 16V8C and 20V8C con- 
sume about 75 mA when powered by 
a 5-V supply; the GAL22V10 con- 
sumes about 90 mA—about half the 
power of the closest bipolar equiva- 
lents. The PLCC-housed GAL16V8C- 
5L costs $7.50 each, the 20V8C-5L is 
$11.25 each, and the 22V10C-6L costs 
$13.50 each—all in 1000-unit lots. DB 
Lattice Semiconductor, 5555 
Northeast Moore Ct. Hillsboro, 
OR 97124-6421; Steve Stark, (503) 
681-0118. 


BLOCK-ORGANIZED FLASH 
MEMORY HOLDS 4 MBITS 


Offering 32 individually reprogram- 
mable storage blocks, each with 
10,000 program/erase cycles, the 
M5M28F400 4-Mbit flash memory 
can be user configured as 256 
kwords by 16 bits, or 512 kwords by 8 
bits. The electrically reprogramma- 
ble blocks can be read when the chip 
is powered by a5-V supply. When ac- 
tive the flash memory can be ac- 
cessed in 100, 120, or 150 ns (depend- 
ing on the speed selected) and draws 
just 30 mA; when not being accessed 
it can be turned off to conserve pow- 
er. Samples are available in 44-lead 
plastic SOP or 48-lead plastic TSOPs. 
In lots of 10,000, the flash memories 
will cost about $40 each. 
Mitsubishi Electronics America 
Inc., 1050 East Arques Ave., Sun- 
nyvale, CA 94086; (408) 730- 
5900. 
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 We'enot 
just number one 
in the world... 
we're number 
ISO 9002! 


In today’s global marketplace your suppliers 
have to be more than number one. They have 
to have an ISO 9000 number, too! 
That's why at Littelfuse we give you both. - 
Our most recent certification of our 
Centralia, Illinois facility to ISO 9002 by 
INTERTEK is our second U.S. facility and our 
fourth facility worldwide to have earned ISO 
9000 registration. No other U.S. circuit pro- 
tection fuse manufacturer can claim to have 
certified even one of its domestic facilities. 
| To our customers, the ISO 9002 certifica- 
tion of our small dimension and surface 
mount fuse manufacturing facilities in Cen- 
tralia, Illinois and in Washington, England 
serve as independent confirmation that 
Littelfuse is better able to meet your quality 
systems expectations. 
| Our goal is to certify all Littelfuse facil- 
ities worldwide. It’s part of our commitment 
to achieving Six Sigma quality and provid- 
—), ing “Total Customer Satisfaction.” If 
y you'd like more information 
7 about how Littelfuse 
ISO registration, 
Six Sigma quality 
objectives and 
“Total Customer Satis- 
faction” programs can 
meet your needs, call us 


at i-708-824-0400 or AL T 4 ® 
‘a fax 1-708-824-3024. v itte use 
< CIRCLE 148 FOR U.S. RESPONSE Littelfuse Inc. 
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NEW LITERATURE 





ELECTROLUMINESCENT 
FOIL LAMPS 


A new four-page data booklet from 
Electroluminescent Technologies 
Corp. (ELtech), Horsham, Penn., 
provides descriptions, design crite- 
ria, and dimensional data on the com- 
pany’s new series of fusion-sealed, 
Aclar encapsulated EL foil lamps, 
which provide high performance at 
low cost. ELtech, through its new 
100/50 process, has developed a foil 
lamp that delivers 30-40 fL at 120 V, 
400 Hz with a time to half brightness 
of about 800-1,000 hours. Yet the 
lamp is priced closer to a screen 
printed polyester lamp than an EL 
foil lamp produced by traditional 
“one-up” methods. Copies of “Low 
Cost, High Performance EL Lamps” 
are free. CM 


DESIGNER’S DATA BOOK 
DETAILS PHOTODIODES 


Silicon photodi- 
odes are featured 
in a 128-page op- 
toelectronics data 
book from EG&G 
Vactec, St. Louis, 
Mo. The reference 
manual repre- 
sents a compre- 
hensive guide to understanding, Se- 
lecting, and configuring a myriad of 
conventional photodetector circuits 
using over 100 standard silicon-pho- 
todiode products. Clear, concise 
technical descriptions are supple- 
mented by a complete selection 
guide and full specifications for each 
type of photodiode. DM 


DATA BOOK COVERS LAN 
MAGNETIC COMPONENTS 


From FCI Components, San Jose, 
Calif., a 64-page data book describes 
mini de-de converters, delay lines, 
pulse transformers, magnetic mod- 
ules, BNC connectors for network- 
ing, LAN, T1, ISDN, Token Ring, 
and other communication circuits. 
The book includes electrical specifi- 
cations and data on packaging and 
applications. SVT 
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SWITCH CATALOG 


Catalog SW-1, 
dedicated exclu- 
sively to ultra- 
mini switch prod- 
ucts from Bourns 
Inc., Riverside, 
Calif., covers four 
switch categories: 
rotary, selector, — _ | 
coded, and key. These all are avail- 
able in through-hole and SMT config- 
urations and in sizes from 3 through 
6 mm. Some come with either top or 
side actuation. The catalog contains 
electrical, general, mechanical, and 
environmental characteristics for all 
devices. Part drawings and package 
specifications, along with ordering 
instructions, are included. DM 
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CATALOG DESCRIBES 
TEST EQUIPMENT 


A catalog from National Electric and 
Instrumentation, Elizabeth, N.J., de- 
tails descriptions of electronic test 
equipment and service tools from 
many manufacturers. The catalog 
lists digital multimeters, component 
testers, oscilloscopes, signal genera- 
tors, counters, de power supplies, 
programmers, and specialty pro- 
ducts. JN 


BATTERY BROCHURE 
OUTLINES CAPABILITIES 


Design, engineer- 
ing, research and 
development, 
quality-control, 
and production ca- 
pabilities are cov- 
ered in a brochure 
on lithium/thiony] 
chloride batteries 
from Battery Engineering Inc., 
Hyde Park, Mass. The custom-made 
batteries serve industrial, military, 
commercial, and medical applica- 
tions. The catalog provides a descrip- 
tion of these power sources, their 
electrochemical systems, cell con- 
struction, and advantages compared 
with other battery types. DM 


LECTRONI C 
SEPTEMBER 16, 1998 








PC-BOARD CONNECTORS 


A broad line of pe- 
board connectors 
is described in the 
latest edition of 
the full-line cata- 
log from Crane 
Connectors, Cin- 
cinnati, Ohio. Sur- 
face-mount, 
through-hole, and high- and low-pro- 
file types are all included in Crane’s 
line of headers, sockets, and jumpers 
on 2-mm and 0.100-in. centers. Mated 
board-stacking choices range from 
0.225 to 1.5 in. Custom and special 
connectors are also available. DM 
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BROCHURE OUTLINES 


MCM CAPABILITIES 
Ceramic multichip Eagmae 
modules (MCM-C) | 
and ceramic 
MCMs with thin- 
film deposition # 
(MCM-D) are fea- He 
tured in a color @& 
brochure on multi- 
chip capabilities : 
from Kyocera America ics San Die- 
go, Calif. Details of MCM- C and 
MCM-D technology are included as 
are comparisons of MCM ceramic 
materials including alumina, alumt- 
num nitride, silicon carbide, mullite, 
low-temperature cofired ceramic, 
and low-epsilon ceramic. The bro- 
chure also offers MCM-design guide- 
lines and details of Kyocera’s design, 
simulation, and subcontract-assem- 
bly capabilities. DM 


BROCHURE DETAILS 
SIMULATION SOFTWARE 


A free, eight-page brochure from 
AT&T Istel Visual Interactive Sys- 
tems Inc., Beachwood, Ohio, high- 
lights the advantages of Witness 
Simulation Software to build im- 
proved production reality, including 
improved user friendliness, pull- 
down menus, support services, and 
compatibility with leading operating 
systems, hardware, and _ net- 


works. SVT [IZ 
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READERS’ COMMENTS 


READERS RESPOND TO QUESTIONS 
IN ‘EMF UPROAR’ EDITORIAL 


The Editorial in the July 8 issue, “The EMF Uproar, ” (p. 
14) expressed some puzzlement over the way in which pow- 
er-frequency electromagnetic fields could affect the hu- 
man body and pointed out the need for more scientific evi- 
dence. Italso summarized a simple calculation of the mag- 
netic field strength required to break a molecular bond, 
which would thus affect human tissue. The Editorial elicit- 
ed several comments and rebuttals from readers. Here are 


as many as space allows: 


PERHAPS THE EFFECTS 
ARE CUMULATIVE 


I read with great interest your 
editorial in the July 8 issue. As an 
Electrical Engineer with no 
experience in the power generation 
and transmission industry, I agree 
with you with only one caveat. Can 
exposure be cumulative? I cite as an 
analogy airport x-ray effects on 
photographic film. 

As you know, the x-ray systems 
used in airports today all claim to be 
safe for photographic films and in 
fact they are. However, this is only 
true if the film passes through only 
one time. X-ray effects are 
cumulative to the film. What this 
means is that 10 passes through an 
airport x-ray will fog film, even 
though each pass was in itself 
undetectable. 

I do not think that effective 
studies on EMF effects on the 
human body have been conducted as 
yet; we are suffering from a wave of 
hysteria. More scientific studies are 
needed before we _ overreact. 
However, until that time, even 
though I agree with you, I do not 
wish to live beneath high-tension 
power lines. 

HARLEY A. BURTON 
DALLAS, TEXAS 


REEXAMINE THEORY, 
DON’T IGNORE EVIDENCE 


This is in response to your editorial 
in the July 8 issue regarding the 
effects of low-frequency electric and 
magnetic fields on biological 
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systems. You prefaced your editorial 
by stating that you are a lay person 
in the field of EMF effects. That is 
about the only useful statement that 
your piece contained. 

It has been thoroughly established 
by laboratory experiments (not 
“statistical studies’, 1.e. 
epidemiology, as you suggest) that 
low-frequency magnetic fields can 
influence a variety of cellular 
systems and processes. I have 
enclosed a paper! that gives a brief 
overview of some of the 
experimental evidence to date, and 
discusses a possible mechanism for 
interaction between weak fields and 
biological systems. It should be 
noted that the quantum-mechanical 
mechanism the authors discuss is 
independent of the supposed 
requirement of breaking molecular 
bonds, and is based on a well- 
accepted magneto-chemical 
phenomenon. 

I must also point out that the fields 
from “man-made power devices for 
home use” are not limited to a few 
milligauss as you suggest, nor to 60- 
Hz field emission. Studies at Pacific 
Northwest Laboratories? have 
shown that everyday appliances 
such as hair dryers and electric 
razors can produce fields up to 1 mT 
(10,000 milligauss) with frequency 
components up to 100 kHz. This is in 
addition to the obvious case of 
occupational exposure to people 
working near very large motors, 
induction heaters, etc. 

Your statements about the 
epidemiology “now coming under 
question” and “we need something 
more scientific” make your personal 
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point of view quite clear. Let me 
offer the counterpoint that your 
source’s simplistic dismissal of 
nearly two decades of investigation 
is precisely what this question does 
not need. In fact, such proclamations 
from those with little or no 
familiarity with the existing 
literature only serves to cloud the 
issue, and to further alienate those 
who are concerned about possible 
negative effects. 

What is needed instead is the 
realization that the fundamental 
goal of scientific investigation is to 
understand our surroundings. When 
a body of evidence accumulates that 
cannot be explained by existing 
theory, one should reexamine the 
theory, rather than ignore the 
evidence. The enclosed paper should 
suffice to demonstrate that it may 
well be possible to explain the 
observed EMF effects without 
throwing out accepted physical 
principles if we’ll only set aside our 
biases and preconceptions. 


References: 
1.Grundler, W., Kaiser, F., 
Keilmann, F., Walleczek, J: 


Naturwissenchaften 79, 1992; p. 551- 
559. 
2. Wilson, B., Lovely, R., Davis, K., 
Hansen, N.: “Magnetic Flux Density 
and Spectral Characteristics of 
Personal Appliances,” 15th Meeting 
of the Bioelectromagnetics Society, 
Los Angeles, June 1993. 
ROBERT A. JONES 
RUNNING SPRINGS, CALIF. 


PURELY STATISTICAL, 
BUT WHAT OF IT? 


Usually your editorials are well 
thought out and make points that are 
clear as well as thought provoking. 
Your July 8 editorial (The EMF 
Uproar), however, was not one of 
those. Unfortunately, it sounded 
more like the statements we have 
come to expect from the Tobacco 
Institute than from a legitimate 
engineering journal. 

You state that the evidence for 
negative effects from low-frequency 
exposure is purely statistical. What 
of it? So is the evidence against 
tobacco! Yet even at least one 
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spokesman for the Tobacco Institute 
has admitted that tobacco use causes 
cancer (I heard him say it). We still do 
not know the specific biochemical 
processes involved, nor how a virus 
causes tumors to form, but there is 
no doubt at all that tobacco use does 
indeed cause cancer. What, then, is 
the difference between the 
epidemiological studies of tobacco 
use and those of EMF exposure? For 
tobacco, the studies are both legion 
and overwhelming, while for EMF 
exposure the studies are still few and 
the results tentative, just as were the 
early tobacco studies. Therefore, 
your dismissal of the EMF studies as 
merely statistical is premature at 
best. 

As for the calculations by Dr. 
Holbrook, this is not “...exactly the 
type of fundamental analysis that’s 
needed...” The calculations are the 
sort of specious science one expects 
of someone defending a viewpoint 
(again, a la the Tobacco Institute). 
They were made in a vacuum, with 
no regard as to what the complex 
engine of the human body is really 
doing, as if bought by some power 
industry group. It should be obvious 
that induced magnetic effects (did 
the paper deal with the effects of 
electric fields as well?; apparently 
not) are not the only energetic 
process in a body. The energy 
imparted by a magnetic field need 
not be strong enough to break a 
chemical bond, only strong enough 
to aid some other process in doing so, 
or even preventing a bond that needs 
to be broken from being so. And 
bond breaking is not the only issue. 
EMF effects could aid or prevent 
bond formation as well, or tip the 
energy balance of a system to favor 
or inhibit some process, any or all of 
which could lead to cancer or other 
diseases. Or more to the point, lead 
not to disease, but to an excess of 
disease over what would normally be 
expected, which is what these 
studies are really pointing to. 

I do agree with your last sentence: 
“Solid scientific evidence is needed 
now—not a massive public-relations 
campaign oor _  an_ electrical 
counterpart of Joe Camel.” Alas, itis 
your editorial that sounds like 
propaganda, and I would urge you to 
be more thoughtful in the future, 
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and try not to sound like a lobbyist 
for the power industry. Certainly the 
electrical/electronics industry has 
been good to you, but to defend it 
with this sort of editorial is both 
beneath you and counterproductive. 
Before you dismiss me as a 
lobbyist for the statistics industry, I 
am not. I simply haven’t made up my 
mind about the effects of low- 
frequency, low-intensity electric and 
magnetic fields on the human body. 
Like you, I think it seems unlikely. 
But unlike you, I do not merely 
dismiss epidemiologic (statistical) 
studies simply cause they are now 
few and not overwhelmingly 
convincing. Nor do I uncritically 
embrace someone’s studies because 
they are couched in what appears to 
be fundamental principles and non- 
statistical mathematics. I, too, want 
evidence, but I want it related to the 
real world, not to some intellectual 
exercise. And I’ll wait on the 
epidemiology to see if it really does 
produce the kind of statistical links 
that will finally convince people that 
something/nothing is happening. 
Anyway, thanks for bearing with 
me, and for taking the time to read, 
and hopefully for thinking about the 
points I have brought up. 
K. A. BORISKIN 
BELLINGHAM, MASS. 


ADJACENT POWER LINES: 
HEART-MONITOR FAILURES 


In your editorial of July 8, you 
discuss one factor to be considered in 
the low-energy EMF controversy. I 
do not disagree with what you said; I 
tend to hold a conservative position 
myself. 

However, I have a thought that 
might be worth sharing. It does not 
take, at the antenna, enough energy 
to smoke a transistor to destroy the 
message being passed by radio. A 
short burst of static is enough to 
damage the communication. 

As a “weekend warrior” athlete, I 
use a heart monitor. There are 
stretches of country road, and 
occasionally city streets, where my 
heart-rate monitor fails for blocks at 
a time. The failures are always 
repeatable both as to direction of 
travel and to any time or day for any 
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particular stretch. And when there is 
a failure, there are always power 
lines adjacent. 

Of course, passing under the high- 
voltage lines always causes 
interference. But the lines I am 
talking about appear to be only 
normal distribution lines. The 
problem may be a block long, or a 
mile. 

I do not know what the cause is, 
only that the monitor works fine in 
the house, and on the road, most of 
the time. I am not inferring that the 
interference with the monitor 
equates to a health problem. I just 
wonder if damage might occur from 
the EMF if it can interfere with inter- 
cellular messages within the body. 

And, with respect to the strength 
of magnetic fields relative to the 
earth’s, only a very small field is 
necessary to cause a compass to 
misread the earth’s much larger 
field. Not that this means anything; 
it just occurs as a question in my 
mind. 

Thanks for your editorial, and for 
this opportunity to talk with you. 

HORACE SIMMONS 
PORTLAND, ORE. 


ARE EXPERTS LOOKING 
IN THE WRONG AREAS? 


I recently read your July 8 
editorial titled “The EMF Uproar.” I 
found the article most interesting 
and it reminded me of an article I had 
read last winter. I have been in the 
RF design field for 30 years and have 
more than a passing interest in the 
effects of EMF/RF. The article I 
read last winter was published in 
England in Electronics World + 
Wireless World in the November, 
1992 issue in England. The article is 
titled: “Natural Radiation Focused 
By Power Lines: New Evidence.” 
The article suggests that experts 
have been looking in the wrong areas 
for the reason why cancer/leukemia 
and other types of illness appear to 
have a higher incidence rate in 
people living near high tension lines. 

Although scientists have focused 
on high-energy particles around 
power lines, Anthony Hopwood 
found evidence of the concentrating 
effect of low-energy, biologically 
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destructive particles along the 
length of the power line. This 
exposed anyone living and working 
nearby to at least double the normal 
sky radiation dose. During the 
periods of high solar activity, the 
situation is even worse. Background 
radiation also experiences the same 
effect. The author presents his 
measurement technique, some 
graphs of data, and photographs to 
substantiate his claim. 

The article is most interesting and 
although I certainly am not an 
expert in this area, what he says 
tends to make sense since the link 
between nuclear ionizing radiation 
and leukemia/cancer is well known. 
Remember Chernobyl and what 
happened to the people nearby. 

Much research is still needed in 
this field, but this article should give 
readers a different perspective. 
Possibly someone may come up the 
answer to end the debate. 

LOWELL ATKINSON 
INDIANAPOLIS, IND. 


CAN'T ASSUME A 
PARTICULAR MECHANISM 


In your recent editorial “The EMF 
Uproar,’ you pooh-poohed a 
Swedish study as being ‘“‘based 
purely on statistical studies” while 
you champion a PhD’s (dare I say 
back-of-envelope?) calculation as 
“the type of fundamental analysis 
that’s needed to get to the bottom of 
this matter.” 

The fundamental problem with 
your champion’s approach is that he 
assumes a particular mechanism. 
While I do not claim to have 
particular expertise in this area, this 
assumption seems highly 
presumptuous. Can we exclude all 
other mechanisms, known and 
unknown? We don’t need to look 
very far back in history to recognize 
similar flaws in our scientific 
thinking. 

More specifically, your champion 
estimated that a magnetic field of 1- 
gauss intensity is 11 orders of 
magnitude too weak to affect 
biological tissue. In a recent news 
item reported in the journal Science’ 
researchers from UC Santa Barbara 
and the University Hospital in Zurich 
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reported measuring “epilepsy-like” 
brain activity induced in epileptic 
patients in response to a magnetic 
field of about 50 gauss. This is about 
9 orders of magnitude shy of your 
expert’s minimum necessary field 
strength. 

Sure, this is still considerably 
higher than levels we are normally 


exposed to, even those of us who > 


spend much of our lives around 
electrically powered equipment. I do 
not suggest the fear-mongers have 
the truth. But we do not serve 
anyone’s cause by making such 
broad, unscientific, and ultimately 
fallacious statements. Please 
correct this before the public has one 
more reason to disbelieve our 
(hopefully truthful) story. 


Reference: 
1. ‘Magnetism Triggers a Brain 
Response” Science 260 (11):1590. 
1993 
FRANK P. MILES 
SEATTLE, WASH. 


WHAT ABOUT THE REST 
OF THE SPECTRUM? 


I enjoy your thought-provoking 
editorials, but only recently did I get 
around to reading ‘‘The EMF 
Uproar” in your July 8 issue. You 
elevate the mechanics of the debate 
considerably by publishing Lubitz’ 
and Holbrook’s energetics for all to 
see. 

Iam not one of the nuts who thinks 
we should close power plants or bury 
all the wires, but my BS detector 
always buzzes when | see someone 
wield a narrow piece of math to 
dismiss a broad and heartfelt human 
question. I’m glad we don’t have to 
worry about 60-Hz magnetic effects, 
but there are other, more highly 
energetic mechanisms to consider. 
If, while struggling to receive 
your favorite AM station on a dark, 
damp night, you were to look at the 
corona discharges escaping from a 
nearby high-voltage power line, you 
would observe that power lines emit 
energy in obviously detectable ways 
not only at 60 Hz, but throughout the 
broadcast band, and in the visible- 
light spectrum, and probably 
beyond. 
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To make a rough determination of 


just how far beyond “visible” the 


emitted spectrum extends, consider 
how much energy an electron would 
have if it were accelerated through 
the potential difference available 
between the power line and ground. 
If the power line swings to 100 kV, as 
many do, an electron could receive 
up to 100 keV. I gladly accept the 
view that the 60-Hz magnetic 
component is innocuous. I hope Mr. 
Lubitz and Dr. Holbrook would 
agree that an errant 100-keV particle 
or photon is quite capable of 
rupturing a molecular bond. A 100- 
keV photon is “ionizing radiation” in 
anyone’s book. 

I would propose that Friends of 
Learning Inc. and Eurotechnical 
Research University Ltd. pick up the 
inquiry afresh and let us know what 
they think about the rest of the 
spectrum. 

DOUGLAS W. RAYMOND 
ORINDA, CALIF. 


RESEARCH AT THE 
LOCAL LIBRARY 


Some months ago, my sister asked 
me if she should be concerned about 
EMF in her newborn daughter’s 
bedroom, since the power line 
service drop was on the outside of 
that room. Despite being an EE for 
15 years, I, too, found myself a lay 
person when it comes to the effects 
of electromagnetic energy on the 
human body. 

I did some research at the local 
public library and found that the 
concern over 60-Hz EMF is not new 
and, while the popular press has 
grabbed on to this in just the last few 
years, there has actually been a fair 
amount written on the subject over 
the last 20 years. Some books on the 
subject (these books reference many 
technical papers on the subject): 


e Biological Effects of Power 
Frequency Electric and Magnetic 
Fields, congress of U.S. Office of 
Technology Assessment, back- 
ground paper (1987). 


e Currents of Death, by Paul 
Brodeur (1989). 


e Cross Currents, The Promise of 
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Electromedicine, The Perils of 
Electropollution, by Robert O. 
Becker, M.D. (1990). 


e Warning: The Electricity Around 
You May Be Hazardous To Your 
Health, by Ellen Sugarman (1992). 


The electrical power industry has 
always downplayed the possibility of 
a link between 60-Hz fields and 
human health, claiming there are no 
thermal effects even from strong 60- 
Hz fields (unlike microwaves). 
Hence, there can be no damage to 
cells. 

Unfortunately, this logic 
presumes science knows all there is 
to know about cell biology. Despite 
hundreds of textbooks and 
thousands of papers on the subject, 
we really don’t know much about the 
fundamental forces of life. 

How do cells “know” when to 
divide or when to stop? How do 
embryo cells ‘‘know’’ when to 
differentiate into blood cells, bone 
cells, brain cells, etc.? What causes a 
particular cell to become cancerous? 
We don’t know the answers to these 
kinds of questions, but we do know 
that it doesn’t require energy high 
enough to break molecular bonds (as 
Dr. Holbrook’s calculations seem to 


suggest). 
As EEs, we should be concerned 
about EMF as a potential 


occupational hazard. Besides 60-Hz 
danger, there is evidence male 
engineers and technicians subject to 
RF energy incur an increase in the 
number of female offspring and an 
overall decrease in fertility. As 
professionals, we have a 
responsibility to apply scientific 
knowledge for the benefit of society. 
The U.S. Environmental Protection 
Agency has recommended “prudent 
avoidance,” but this message does 
not seem to be getting through to 
EEs. 

Many EMF hazards could be 
easily and inexpensively reduced 
through proper design, but most 
EEs, like myself, have been ignorant 
of any need to bother with such 
considerations. I hope magazines 
such as Electronic Design continue 
to bring such issues to the forefront. 

TIMOTHY CURRANT 
RAMSEY, MINN. 


FEW PROGRAMMERS STACK UP 10 OUR 3 YEAR WARRANTY. 


BRAND X BRAND ¥ 


Il device programmers were not created equal. 
Some are simply better than the others. 

The BP-1200, with the fastest programming 
times in the industry and superior device coverage, 
stands heads and shoulders above the competition. 
And the BP-1200’s three year limited warranty* 
casts a big shadow over the one year warranties 
offered by our competitors. Only the better prod- 
uct comes with the better warranty. 

We are so confident about the reliability of the 
BP-1200 that we promise to send you a free loaner 
unit, shipped via next day air, if your BP-1200 


should break during your first year of ownership.* 


AP MICROSYSTEMS 





The BP-1200 supports virtually all programma- 
ble devices, with continuously expanding device 
coverage, giving you the freedom to use all the 
latest devices to optimize your designs. Field- 
upgradable to grow with your needs, the BP-1200 
supports all device technologies up to 240 pins. 
Ease-of-use, high yields, and high speed combine 
with our direct-dock autohandler interface to make 
the BP-1200 the ideal choice for production. 

Best of all, the BP-1200’s outstanding perfor- 
mance and dependability can be yours for a 
very reasonable price. Call today for complete 


product information and a demonstration disk. 


BP Microsystems, Inc. © Houston, TX 





l-d00-ces-elds 





© 1993 BP Microsystems, Inc. All Rights Reserved. *Available only on units sold in the U.S. after September 15, 1993. Features and specifications subject to change without notice. 
Certain restrictions and exclusions apply. For further details on our limited warranty, contact the BP Microsystems Customer Support Center. 


CIRCLE 343 FOR U.S. RESPONSE 


CIRCLE 344 FOR RESPONSE OUTSIDE THE U.S. 
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HYDRAULICS & PNEUMATICS SHOW: 


ste 


View the latest in hydraulic and pneumatic components, systems, controls, and materials. Meet with 
exhibiting company engineers and explore new applications and advanced designs. Plus, attend the 
ollowing functions and increase your knowledge of state-of-the-art fluid power systems: 


A The Electrohydraulics/Electropneumatics Seminar: reviewing the integration of electronics wi 
fluid power systems including control objectives and strategies. The four sessions will cover: 
1.Tranducers 2.Signal Routing 3.Controls 4.Control Concepts. 

Fees to attend all four seminars will be $95.00. Registration will also be accepted for individual seminars at $30.00 each. 


A Software Symposium: Companies exhibiting at the show will conduct brief demonstrations of 
their software to illustrate its capabilities. The symposium is open and free to all show attendees. 


A Fluid Power Certification Exams: Hydraulic Technician, Pneumatic Technician, and Fluid Power 
Specialist exams will be held. This arrangement will provide the convenience of attending the 
review session, taking the exam, and attending the show in the same building. 


NOVEMBER 2-4, 1993 « LAWRENCE CONVENTION CENTER ¢ PITTSBURGH, PENNSYLVANIA 








POWER TRANSMISSION DESIGN SHOW: 


As a PT Design Show attendee, you will meet sales and application engineers; see the latest in 
innovative system designs, improved componentry, and advanced controls; gain insight and 
assistance in developing new and better applications and system designs. 


Take ADVANTAGE of the following high-caliber technical seminars offered during the first 2 days of the show 
sponsored by Power Transmission Design Magazine: 


Fuzzy Logic, expert systems, and neural networks...the roles they play in motion control. 
Using failure analysis to solve reliability problems. 


Getting the most from fully digital-regulated adjustable speed drives. 


>> > p> 


Understanding BLDC servo, vector servo, brush-type dc servo, step motor drives, and how to 
select the best for the application. 


Fees to attend all four seminars will be $95.00. Registration will also be accepted for individual seminars at $30.00 each. 


NOVEMBER 2-4, 1993 ¢ LAWRENCE CONVENTION CENTER ¢ PITTSBURGH, PENNSYLVANIA 


1. H&P Show/PT Design Show Pre-Registration Form 2. Job Titles 


O Sales 

O Purchasing 
O Management 
O Plant Engr. & Maint. 
O Prod. & Equip. Design/ 






First Name Last Name 


Title 








Company Name 




















Address 
Research & Eng. 

City State Zip O Other 
Phone Number Fax Mail To: 

H&P Show/PT Design Show 
O Send more information on Electrohydraulic/Pneumatic Seminar Penton Publishing 

1100 Superior Avenue 
O Send more information on PT Motion Control Seminar Cleveland OH 44114 


* For exhibitor information, contact Tobi Goldoftas, Show Director X2437 (216) 696-7000 "ED" 


“The remarkable thing is, when you think 
about McDonald's you've got to think about 
people. A friendly crew person welcoming 
you. Kids, moms and dads having a good 
time at McDonald's, even a funny clown 
named Ronald: Those pictures in your mind 

are advertising at work. 


“Without advertising, nine maken 


people to people—an 


sit ee cuter think invitation from our 
Ronal WaS just the name people to our customers 
of a former president: | to come in and visit. 


Personal, friendly, and 
above all, real. 

I'm told there are 
business people out 
there who don't believe 
in the power of advertis- 
ing. For them, two facts: 
A or First, McDonald's is one 
CS eI. of the most advertised 
| - Y . brands on this planet. 
Second, McDonald's ts 
the only company listed 
in the current Standard 
and Poor's 500 to report 
combined increases in 
revenues, income, and earnings per share for 
more than 100 consecutive quarters since 1965. 

Frankly, Ronald and | like to think there's 
a connection here.’ 






Mike Quinlan, Chairman, CEO McDonald's (left) — 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Departmerit D, AAAA, 666 Third Avenue, New York, New York 10017, enclosing a check for five 
dollars. You will receive our booklet /t Works! How Investment Spending in Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Leo Burnett Co., Inc. 


“A great time to introduce a new luxury 
cruise line. The economy was ina slump, and the 
competition was on the rise. 

We told our new 


. ~ 

Increasing OUr = geeso~' 
ad budget was  sx:tczsir" 
sosuccessful,  ....ccmmo 
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we cut it” Phase 2, radio. Then 3, 
7 television to sweep up one 
ae season and sow the seeds 
for the next. 





To make a long story 
short, two-thirds into the — 
newspaper phase, 
Celebritys ships were just 
about full to the end of the 
season. With so little left to 
oT sell, we all agreed to hold 
| the radio and TV and save 
the remainder of the 
budget. 

In roughly two years 
eee Celebrity became the 

| number one cruise line from 
New York to Bermuda. 

We've just added 
another new luxury ship and 
were anxious to fill it. So once again we've upped 
our budget. So far, our agency hasn't tried to talk 
us out of it.” 





Al Wallack, Sr. VP Marketing, Celebrity Cruises, 
after returning from having his hearing checked. 





American Association of Advertising Agencies 


If you would like to learn more about the power of advertising, please write to Department D, AAAA, 666 Third Avenue, New York, NY 10017 enclosing 
a check for five dollars. You will receive our booklet, /t Works! How Investment Spending In Advertising Pays Off. Please allow 4 to 6 weeks for delivery. This advertisement prepared by Korey, Kay & Partners, New York. 
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Cs trees add the soft touch of nature | ee @ 
to our busy lives. They cool our | EF Pon 
cities, fight pollution, conserve energy, 
give wildlife a home, and make our 
neighborhoods more liveable. 

The trees on city property, along | 
streets and in parks, are an essential part 1 
of the urban forest. To keep these trees / 
healthy and abundant, your town 
needs an organized program for 
their care...an annual action 
plan to plant and prune the 
city’s trees, and to main- 
tain their health. 

You can make a 
difference — by plant- 
ing and caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government's 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 





The National 
J Arbor Day Foundation 





DIRECT CONNECTION ADS 


DIRECT CONNECTION ADS 





Best Value in the World 


for 


POLYIMIDE & FR4 


1 to 5 DAY TURN 
1 to 12 Layers 







PRINTED CIRCUIT PROTOTYPES 






2 PIECE PRICES FOR FR4 .062 Th. 
Peo [311 | 389] 053 | i049 | 1137, 
90] 956 | 44 | 980 | 1207 | 1494, 
@ 5 PIECES x 1.34 &® 5 DAY PRICES ABOVE 
WM 10 PIECES x 1.67 # ULLISTED 


CAPABILITIES DISCOUNTS 
@ Buried & Blind Vias 


=a 
- @ Polyimide Multilayer aa Ns 
@ Testing ® Full Body Gold 5% 
W Gold Contacts - $50 @ Carbon Paste 2 
9 @ Tin nickel burn-in boards 
M 25% - Below8 pa ive a SMEEMORC @ COD 
- Below15 MilHole gy Up to 22 layers 1 0o% 
@ SMOBC & LPI - $50 @ Impedance control boards ° 


FOR MORE INFORMATION CALL OR FAX 


Ken Bah! M1108 W. Evelyn Ave., Sunnyvale, CA 94086 
Phone (408) 735-7137 FAX (408) 735-1408 Modem (408) 735-9842 
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@ Photo Plotting 


















PROTO EXPRESS CIRCLE 400 


COMPLETE INDUSTRIAL PC WITH A 
PASSIVE BACKPLANE 286 OR 386 
CPU WITH SSD AC OR DC INPUT 

POWER, RS232 & RS422/485 PORTS. 


SIZE 10.5"W x 8.375" x 2.75"H 


TRANSDUCTION LIMITED 
9155 Spectrum Way, Bldg. 23 
MISSISSAUGA, Ontario 
L4W 5A7 
Tel: 416-6251907, Fax: 416-625-0531 


TRANSDUCTION CIRCLE 403 
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NEW SCHEMATIC AND PCB SOFTWARE 


With support for extended and expanded memory, 
HiWIRE Il can handle your most demanding schematic 
and PCB designs quickly and easily. The unique HiWIRE 
editor allows you to display and edit schematics and 
PCBs simultaneously, using the same commands for 
each. HiWIRE Il is $995, and is guaranteed. 


WINTEK CORPORATION, 
1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 


WINTEK CORPORATION CIRCLE 401 





COMMUNICATIONS & I/O SPECIALISTS 


e 1,2, 4 & 8 Port RS-232/422/485 

e Windows 3.X Compatible 

e RS-530 & V.35 Interface Current Loop 

e Digital & Relay /O e High Speed Sync/Async 
e Laptop Add-Ons e Micro Channel™ 

e Excellent Technical Support 


SEALEVEL SYSTEMS INC. 
SEALEVEL PO Box 830 
commmcanonesve Liberty, SC 29657 

803-843-4343 


SEALEVEL SYSTEMS INC. CIRCLE 404 


DRAGON DRIVERS 
for STEPPING MOTORS 
TWO FOR ONE SALE 





General Controls Electronics, Inc., new 29ALPT dual 
axis Dragon Driver provides dual axis 2" or 3° motor 
control for the price of most single axis comparable 
models. The 29ALPT is a dual 40v, 3 amp/stepper motor 
driver built on a single P.C. board. The 29ALPT can be 
connected to a standard personal computer parallel port 
to provide dual axis motion. Individual board prices start 
at $499.00 and complete system prices start at $999.00, 
which includes motors and everything else for 
immediate set up. 

GENERAL CONTROLS ELECTRONICS, INC 
2350 Brickvale Drive, Elk Grove Village, IL 60007 
PLEASE CALL (708) 595-2152 OR 
FAX (708) 595-2271 


GENERAL CONTROLS ELECTRONICS, INC. CIRCLE 402 


we Little PLC™ S19. 





Program It In C 


Our new Little PLC™ measures only 4.33 x 2.85 inches 
and can mount on standard DIN rail. This miniature 
controller costs only $195, including 8 optically isolated 
inputs and 8 relay driver outputs. Low cost expansion 
cards allow you to add more inputs and outputs: digital 
and analog. It has dual RS-485 serial I/O, battery 
backed memory and time/date clock, programmable 
timers and a watchdog. Our easy to use and affordable 
Dynamic C™ integrated development system also costs 
$195. Youcan write simple programs in an hour, or you 
can develop major applications with 20,000 lines of C 
language. 


Z-World Engineering 
1724 Picasso Ave., Davis, CA 95616 
(916) 757-3737 Fax: (916) 753-5141 


24 hr. Automatic Fax: (916) 753-0618 
(Call from your fax, request catalog #18) 


SEE US AT E.S.C.— BOOTH 812 CIRCLE 405 


DIRECT CONNECTION ADS 


Analog & (NEW RELEASE) Digital 


RELIABILITY PREDICTION 
SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 
The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
= User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

= Global editing functions for what-if? trials. 

= Reports which clearly organize results. 

= Save time & money as you design for quality. 
= Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 


T-CUBED SYSTEMS CIRCLE 406 


oF ics FREE! 
~—_ 120 
Page 
Catalog 


i: | “Optics 
ROLSN crn: ono MI Lal 
Seca _ Industry” 





ROLYN OPTICS supplies all types of “Off-the- 
Shelf” optical components. Lenses, prisms, mir- 
rors, irises, microscope objectives & eyepieces 
plus hundreds of others. All from stock. Rolyn 
also supplies custom products & coatings in pro- 
totype or production quantities. Write or call for 
our free 120 page catalog describing products & 
listing off-the-shelf prices. ROLYN OPTICS CO.., 
706 Arrowgrand Circle, Covina, CA 91722, 
(818) 915-5707 & (818) 915-5717. 

FAX: (818) 915-1379. 


CIRCLE 408 





ROLYN OPTICS 


Cee For Yourself 


Reliability Prediction 
Program 


The Reliability Prediction Program (RPP) 
performs quick and easy reliability predic- 
tion analyses in accordance with the parts 
count and part stress methods of the indus- 
try standard MIL-HDBK-217. 


The Logistic Support Analysis Record 
(LSAR) transfer feature pulls data from PSI 
programs for transfer into MIL-STD-1588-2A 
and 2B formats. This allows DOD validated 
LSA software to directly read the LSAR files. 


Call for your FREE Demo Package 


_———_— {3700 Chef Menteur Hwy. 
=== == POWERTRONIC a CT OATS 


S m= SYSTEMS, ING. 504-254-0393 Fax 504-254-0993 





POWERTRONIC SYSTEMS, INC. CIRCLE 410 








Circuit Design & Simulation 
for the Macintosh & PC with Windows 
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Beige Bag Software Ph.:(313)663-4309 


Fax: (313) 663-0725 * 715 Barclay Ct. Ann Arbor, MI 48105 
(VISA/MC Accepted) 


BEIGE BAG SOFTWARE CIRCLE 407 


QTY -2- Pricing -- Square Inches up to 


#LYRS} 16 Sa 32 In 64 Sq 96 In 120 
187 P 214 253 286 Se 
236 264 313 363 390 
511 583 682 786 836 
632 720 841 968 962 
748 869 913 1149 1248 


Prices Are For 10 Day Turn FR-4 .062 


-10 % COD -6 % Master/Visa 


L] X-1.35 For Qty-5 X-1.67 For Qty-10 
[] X-1.25 For <8 MiLor < .20 Drill 
X-1.15 For 5 Day Turn 

SMOBC - $50 Gold Tabs - $50 
for More Information Call 


i) Oe) 


Demand 
Call From Your 














Fax Phone 
612-425-5470 


Modem BBS @.... 612-425-4101 = |For Complete 
Neil or Barry @.... 612-425-5370 |/NFO-KIT! 





TECHNOLOGY CONGRESS CIRCLE 409 





82.04, 1.10, sil +@02,88, 41,18 


PCB SOFTWARE FOR THE IBM PC 


With smARTWORK create double-sided printed- 
circuit-boards in a fraction of the time hand taping 
requires. It features continual design-rule checking, 
automatic pad shaving, and text for all three layers. 
smARTWORK with auto-routing is $895 (without 
$495) and comes with 30-day money-back guaran- 
tee. Credit cards welcome. 


Wintek Corp. 
1801 South St., Lafayette, IN 47904 
(800) 742-6809 or (317) 448-1903 


WINTEK CORPORATION CIRCLE 411 























Here’s all you have to do: 


= Send a B/W or 4C glossy photo. 


w Include 13 lines of copy. 
(37 characters per line) 


w Write a headline of 32 characters or less. 


We do all the rest. 
No production charges. 


We also accept camera-ready art. 
Ad size 23/16” wide X 3” deep. 





NHI 1556RT 
FLIGHT PROVEN REMOTE TERMINAL 
FOR INTERFACING ANY SUBSYSTEM 
TO THE 1553/1760 BUS 

* 69 Pin 1.1"Sq. PGA & 68 Pin 0.95"Sq. Flat Pack 
AK Words Internal Memory 

Can Use With Sinusoidal/Trapezoidal Transceivers 
Message Illegalization Without Prom 

Supports Notices | & Il 

Programable Interrupts Stored In Internal FIFO 
Internal 32 Bit Time Tag Clock 

Broadcast Flag for Each Message 


National Hybrid, Inc. 
2200 Smithtown Ave, Ronkonkoma, NY 11779 
(516) 981-2400 FAX: 516-981-2445 


NATIONAL HYBRID, INC. CIRCLE 413 
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Read Real-Time Data from Any Serial Device 
into Any Application - Lotus, dBASE, Excel, etc. 
Full 2-way I/O with many advanced features. 
No Hardware or Programming Required! 





The SoftwareWedge 


The Ultimate Data Acquisition Soluti 


For Free Literature Call 


800 - 722 - 6004 


DOS ver.4.0 $129, Windows ver. $199 


T.A.L. ENTERPRISES 
2022 Wallace St., Philadelphia, PA 19130 
Tel. (215) 763-2620 Fax. (215) 763-9711 


T.A.L. ENTERPRISES CIRCLE 416 


{21 (=) 4 
Reliability 
Software 


_.. "the inturtive solution" 


> ai NYA | ed | B) 3) Gal BA 
- Bellcore 

am ACcrantelal(ee] 
~ FMEA, FMECA 


’ Parts Count, more ... 


Call. 410-788-9000 Today Kolm alcolmiteliloamelarene 
Self-Running Demo Disk on this Integrated and 
Highly Acclaimed Set of Software Tools! 


INNOVATIVE SOFTWARE DESIGNS, INC. 
Two English Elm Court - Baltimore, MD 21228 
410-788-9000 - 


INNOVATIVE SOFTWARE DESIGNS, INC. CIRCLE 419 
































SMART VOICE CARDS 


A family of intelligent 
digital audio cards 
for stand-alone and 
industrial bus use. The 


following buses are ~ x 
supported: MA550 VMEbus card 


VME, STD, STE and G-64 


¢ Tape recorder quality, 10kHz audio BW. 

¢ MA592 only — PCM/ADPCM 3.4kHz BW. 

¢ On-board uP with real-time multitasking 
control software for sound processing, 
communications and control functions. 


e Serial, I2C bus and parallel I/O. 
e Watchdog timer and transient protection. 
to ensure reliable operation. 


Supplying voice cards to 
industry since 1984. 
Microcontrol (Australia) Pty Ltd 


PO Box 1020, Pymble 
[pon] NSW 2073, Australia 
Fax: +61-2-488-7719 


CIRCLE 414 



















MICROCONTROL (AUSTRALIA) PTY LTD 






MIL-STD 1553/1760 
Dual In-Line & Flatpack Transceivers 
(.300 x 1.000) Meet Your Tightest 
Board Space Requirements 


* Perfect For New Systems & Upgrades 
* Form, Fit & Function Replacements For All 
Packages And Configurations 
* Custom Packaging Available 
* MIL-STD 1772 Certified And Qualified Automated 
Assembly Line To Meet Your Quality & Quantity Needs 
* Ship From Stock Or "Scheduled On Time" Deliveries 


National Hybrid, Inc. 
2200 Smithtown Ave, Ronkonkoma, NY 11779 
(516) 981-2400 FAX: 516-981-2445 — 


NATIONAL HYBRID. INC. CIRCLE 417 






RS-232/GPIB-488 Solutions for Instrumentation 
Program Storage & Transfer Needs 


The Easi-Disk Simplifies Your Data Acquisition Transfer, and 
Retrieval Needs Completely. 
IBM/MS-DOS PC Compatible 
RS-232, GPIB-488, 8-Bit Parallel, RS-485, RS-422, plus. 
Host or Manual Controls 
Remote Polling 
314 and 514” Floppy Disks or Removable RAM 
Stand-Alone, Rackmount or “Built-In” OEM 
110VAC, 220VAC, 6VDC, 12VDC, or Battery Operation 
Stand-Alone Price is $795, Controller Card Price is $495, in 
Singles with Quantity Discounts 
Also, ADPI offers ONE FOR ALL Tape Backup System Featuring 160 
Meg & 1.2 Gig of Storage for Multiple PC & Network Backup on MS- 
peers gal SCO-UNIX, OS/2, PICK, Peer to Peer LANs, and 
lovel LANs. 


Anatoc & Dicitat PeriPHERALS, INc. 
P.O. BOX 499 


< EEDEEY 

TROY, OHIO 45373 
A\D PI PHONE: 513/339-2241 
CS FAX: 513/339-0070 


ANALOG & DIGITAL PERPHERALS CIRCLE 420 


DIRECT CONNECTION ADS 


C COMPILERS 
MACRO CROSS ASSEMBLERS 
HIGH LEVEL SIMULATOR/DEBUGGERS 


Price of C Compiler Includes: Macro Cross 
Assembler, Linker, Librarian, High Level 
Simulator/Debugger and Object Libraries. 


Prices (most versions): 


Macro Cross Assembler — $250.00 
Simulator/Debugger — $250.00 
C Compiler — $650.00 


1800 843-8144 


One-year money-back guarantee and unlimited 
technical support included in price. 


ZOOADSOFIVIARE INC 


109 Brookdale Avenue 
Buena Vista, CO 81211 
(719) 395-8683 Phone (719) 395-8206 Fax 


2500 AD SOFTWARE INC. 


INTELLIGENT DATA 
ACQUISITION 


CIRCLE 415 





















Microstar Laboratories new e Series Data 
Acquisition Processors™ have on-board intelli- 
gence: a real-time software environment for quick 
development and fast operation. They run under 
DOS, Windows, or OS/2. Learn about this new 
hardware and software solution from a leader in 
the field. Free color catalog includes an easy-to- 
use approach to DSP. 
Call now — 206-453-2345 


Microstar Laboratories, Inc. 
2265 116th Avenue NE 


Bellevue, WA 98004 
Tel (206) 453-2345 ea 
Fax (206) 453-3199 LABORATORIES‘ 





MICROSTAR LABORATORIES CIRCLE 418 


IMPULSE NOISE 
SIMULATOR 


mone INS-400L 


Square wave pulses with Ins rise times 
for more realistic simulator. 


U.S.A. WATAHAN NOHARA INTERNATIONAL, INC. 


TEL(800)366-3515 


CIRCLE 421 





NOISE LABORATORY 


DIRECT CONNECTION ADS 


8051, 8096, 68HC11, 68332 
SINGLE BOARD COMPUTERS 





e Programs EE/EProms, Flash Eproms, ZPRams, Intel Micros, Memory Cards. 

e Stand-Alone Mode for EE/EProms and Memory Card Duplication/Verify. 

¢ All 24/28/32 pin EE/EProms to 8 MBits (upgradeable to 32 Megabits). 
Micros:8741/A,-2/A,-4,-8,-9,-51,-C51,+CS 1FA/B,-52,-53,-55,-C521,-C541,9761. 

¢ Accepts dedicated modules: Memory Card Programming Module (Seiko/ 
Epson) - $145, Eraser/Timer Module - $50, Gang Module (4 sockets) - $145. 

¢ Can be operated with any computer containing an RS-232 serial port. 

¢ User friendly Menu-Driven Interface Program for IBM-PC or compatible. 

¢ Full 1 year poled Customer support via voice line, fax or dedicated BBS. 


° Flulates 2716 through 27512 EProms with a single unit. Access time 120ns. 

¢ Connects to the standard parallel printer port via a standard printer cable. 

¢ User friendly software. Command set includes: Load(data), Write(data), 
Display(memory), Type(of EProm), Edit(memory), Fill(memory), Calculator, 
Reset(target system), Activate(de bugging feature), Monitor(selected feature). 

e Address Compare with Halt output, Address Snapshot, Trigger input. 

e Fast data loading via parallel printer port (64k bytes in less than 10 sec). 

¢ Cascadable up to 8 units. Includes target cable with Trigger/Reset/Halt clips. 

¢ CMOS RAM chips with rechargeable NiCad battery backup. 

e 1/2/4/8 MB Emulators also available from $395. 


MC/VISA/AMEX All prices are U.S. list only. 


: ro 
750 N. PASTORIA AVE., SUNNYVALE, CA 94086 USA 
Tel: (408) 730-5511 Fax: (408) 730-5521 


B&C MICROSYSTEMS 


Analog Circuit Simulation 


I 7) P/4 - Ss PICE Tuat’s Easy ae Use 

















The ICAP/4 ayers Mouse an engineer to enter a mixed 


analog/digital circuit into the computer and evaluate its 
behavior before actually building the circuit. ICAP/4 includes 
schematic entry, extensive Spice model libraries, an 
advanced Spice 3F based simulator, and graphics post 
processing. Complete systems are available for under $1800. 


Call Or Write For ee 
£2= P.O. Box 710 San Pedro, 
Your Free Demo and |= see CA 90733-0710 


Information Kit! intusoft 
Tel. 310-833-0710 Fax 310-833-9658 


INTUSOFT CIRCLE 425 


DASP100A 


DATA ACQUISITION & SIGNAL PROCESSING 
* 100 MILLION SAMPLES PER SECOND 

* 256k SIGNAL MEMORY (EXPAND TO 8 MB) 

* 10 MIPS DSP (320625) 

* EXTENSIVE HARDWARE & SOFTWARE SUPPORT 

* 3 DATA ACQUISITION MODES 

* EXTERNAL CLOCK & TRIGGER 


ALSO ASK ABOUT OUR DASP25! 
357 N. Sheridan St. #119 
tynaie- CORONA, CA91720 
(909) 734-3001 
FAX. (909) 734-4356 


SIGNATEC, INC. CIRCLE 427 


CIRCLE 422 


DC/CAD 
introducing... 


THE TERMINATOR 


Super High Density Router 
(Complete Tih Schematic & PCB EDITOR) 
Features the following powerful algorithm & capability: 
= Rip - up and Retry 
= Pre-routing of SMT components 
® Real-Ti ia minimizati GALL FOR E 
ime via minimization Price Range: AF RFE PEMO 
*Special promotional offer 


= Real-Time clean up passes 
Is currently available 


= User defined strategies 

= Window 3.0 capability as DOS Task 

= |-mil Autoplacer and Autopanning 

= Two-way Gerber and DXF 

= Automatic Ground Plane w/ Cross-Hatching 
= Complete w/ Schematic & Dolly Libraries 
= Optional simulation capability & enhanced mode for 386 users 


* PCB LAYOUT SERVICE AT LOW COST * 
LEASE PROGRAM & SITE LICENSE AVAILABLE 





Design . 
Computation 


HL nese, hway 5 bed 
(008) 681 RPS SoS et e733 AX) 


"DC/CAD . . . The performance value leader for the demanding entrepreneur " 


DESIGN COMPUTATION CIRCLE 423 


Embedded PC 
Megatel Introduces On-board Super VGA & Ethernet 


386SL™ CPU at e Multi-media software 
16MHz supports CD ROM’s, 
Up to 16MB User Audio devices & opti- 
DRAM cal storage 

On-board Super PC/104 form factor; 
VGA/LCD, SCSI, 4" x4" 

Floppy controllers Ethernet, Serial, Key- 
Low power consump- board & Parallel 

tion; 5 watts controllers 


125 Wendell Ave, Weston, Ont. M9N 3K9 
(416) 245-2953 Fax: (416) 245-6505 


MEGATEL 


megatele 
CIRCLE 429 





BREAK THE SPEED LIMIT!!! 


DAS500 
500MHz WAVEFORM CAPTURE BOARD 
ISA (PC/AT) compatible board 
2 analog input channels 
500 MHz 8 bit digitizer 
7.0 effective bits at 250 MHz signal 
256K bytes memory on board 
Memory expandable to 1 Gigabyte! 
350 MHz analog bandwidth 
200 MB/SEC extended Auxiliary Bus 
External clock and trigger inputs 


We Supply Solutions! Call us to discuss 
your application with one of our engineers. 


357 N. Sheridan St., #119 


a Corona, California 91720 
Phone: (909) 734-3001 
FAX: (909) 734-4356 


SIGNATEC, INC. CIRCLE 428 











We feature a series of single board computers 
for process control applications. Each is avail- 
able as a bare printed circuit board, or fully 
assembled and tested. Optional development 
software is also available. Please contact us 
to discuss your requirements and receive a 
literature package covering technical specs 
and pricing. 
ALLEN SYSTEMS 
2346 Brandon Road, Columbus, OH 43221 
614-488-7122 


ALLEN SYSTEMS CIRCLE 424 
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for PC, Sun, HP and Mac. 


er 
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See us at 
Wescon 


Booth 2438 





S-Edit: Schematic Editor 
L-Edit: Full-custom layout editor 
e All-angle polygons & wires 





ngeaes ste bap ond OaDN COHN ROE AEH 


e GDS-I] & CIF input/output Call (818) 
e Integrated add-on modules... 792-3000 
DRC: Design Rule Checker x303 for your 
Extract: SPICE netlist extractor | free L-Edit 
LVS: Netlist comparison utility demo disk. 


SPR: Std Cell Place & Route ~~ . 
CMOS layout libraries 
T-Spice: Circuit Simulator 





TANNER 





RESEARCH 
TANNER RESEARCH 





CIRCLE 426 


ELECTRICAL 
CONDUCTIVE 
ADHESIVES. 


Designed To Your Specifications 


MASTER BOND EP76M EPOXY 
@ High conductivity 
@ Thermal shock resistant 
@ Durable, high strength bonds 
a Water and chemical resistant 
@ Repairability 
@ Long storage 

stability without 

refrigeration 
@ Convenient 

packaging 





For information, 

call or write: 

Master Bond Inc., 154 
Hobart St. Hackensack, 
NJ 07601. 201-343-8983 


Master Bond Inc. 
Adhesives, Sealants & Coatings 
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CL] Please send information on exibiting at Buscon ClEast (West 


Name Title 











Company Division /Department 





Address Telephone ( 

















City State ip 
Mail to: Buscon/CMC, 200 Connecticut Avenue, Norwalk, CT 06856-4990. Fax: (203) 857-4075 BEI! 
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DIGITAL STEP 
ATTENUATORS 


up to 35dB 


Finally...precision attenuation accurate over 10 to 
10 to TOOOMHZ = goomrz “and-55°C to +100°C. Standard and custom 


models are available in the TOAT(pin)- and ZFAT(SMA)- 
5 95 series, each with 3 discrete attenuators switchable to provide 
FROM 








7 discrete and accurate attenuation levels. 
The 50-ohm components perform with 6usec switching 





























‘OAT-R512. =| TOAT-124 | TOAT-3610 | TOAT-4816 | TOAT-51020 speed and can handle power levels typically to +15dBm. 
“FAT-RS12 eae 24 nie le aa as Rugged hermetically-sealed TO-8 units and SMA connector 
oe ee eae | dae one versions can withstand the strenuous shock, vibration, and 
« = = ee) ee = “es temperature stresses of MIL requirements. TOAT pin models 
10 02 100 03 are priced at only $59.95 (1-9 qty); ZFAT SMA versions are 
15 0.32 150 06 $89.95 (1-9 qty). 
EE ae Take advantage of this striking price/performance 
3.0 0.4 30.0 O07 breakthrough to stimulate new applications as you 
35 0.52 | 7 35.0 1.0 implement present designs and plan future systems. All units 
rice $ (1-9 qty) TOAT $59.95/ZFAT $89.95 are available for immediate delivery, with a one-yr. guarantee, 
old faced values are individual elements in the units and three-sigma unit-to-unit repeatability. 
finding new ways ... CIRCLE 160 FOR U.S. RESPONSE ~ 
setting higher standards CIRCLE 161 FOR RESPONSE OUTSIDE THE US. 


= eS = i ™ 
WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn,New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 


“or detailed specs and computer-automated performance data (CAPD), refer to Thomas Register Vol. 23, MicroWaves Product Directory, EEM, or Mini-Circuits’ 718-pg Handbook. 
F 140 REV. B 


LICENSE TO SPEED. 


RNIA omy 
DRIVERS LICENSE 3° / 
CY7C199 


SRAMs 


°12 815 NS 256k CMOS ne) 
* Dual Port SRAMs 


"6 &8ns 256K BiCMOS S 











RAMs 
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If your project demands high performance, 
throw the book at it. The new IC product 


BOOK ‘EM 


_ ponents available: Blistering PLDs, PROMs, and SRAMs. Lightning-quick LOGIC, DRAM 
and Cache SRAM modules. Call/fax for the free Data Book today. And really open it up. 














_ Data Book Hotline: Europe (32) 2-652-0270, ar 
ext. 119% Ask for Dept. (3C er , gee 
Asia: Fax your request to: 1-415-940-4336? SSF SEMICONDUCTOR 


Ask for Dept (3C 


Or contact us via Europe fax and Asia telephone numbers listed below. 
* The international operator can give you your country’s specific access code. Europe: Fax (32) 2-652-1504, Telephone Hong Kong: (852) 3-880-629. 
India: (812) 566-630 x-3808. Japan: (81) 423-69-82-11. Korea: (82) 2576-2111. Singapore: (65) 294-8389, Taiwan: (886) 2-820-53-53. © 1993 Cypress Semiconductor, 


3901 North First Street, San Jose, CA 95134. Telephone 1-408-943-2600, Telex 821032 CYPRESS SNJ UD, TWX: 910-997-0753. 


